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INTEODUOTIOIJJ'. 



The records we here present to the profession are 
the gradual accumulations of over thirty years' 
investigation. It may bo tlioaght that the amount is 
meagre, in comparison to the time spent ; but it must 
be remembered in extenuation, that we are but pio- 
neers in this boundless tield, and that each new dis- 
covery, effecting, as it does in niauy instances, an 
entii'e revolution in the pathology and U'eatment of 
the difficulty, must necessarily require a long time to 
test, by experience, its truth. 

These results embrace causes and remedies that 
would only be suggested to one possessed of large 
mechanical ingenuity, or a faculty by which mechani- 
cal causes are recognized. This faculty becomes as 
indispensable in this depai-tment as an eye capable of 
distinguishing colors is to the painter. 

The endeavor has been to discover and elucida.te 
principles ; hence, any su ecess attained possesses a 
value in proportion as the subjects embraced by a 
principle are of advantage to man in promoting his 
liappiness, or in prolonging his life. Principles in 
surgeiy may cover a large class of cases, whereas, 
manipulations or an operation may he applicable to a 
given case only. 
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It is not probable that in every instance the best 
means has been devised for accomplishing the object 
desired ; for, we are like a traveller, crossing for the 
first time a vast, unexplored region — although it may 
afterwards be ascertained that he has not selected the 
best, yet it is much to demonstrate that it can be 
traversed by any route. 

We could Avish for another term of life than that 
allotted to man, to enable us to continue these inves- 
tigations ; as this cannot be, we hope that they Tvill 
be resumed by one more capable, and pursued until 
the whole field has been explored. 

Henry G. Davis, M. D., 

54 East 23d Steeet, New York. 
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MECHANICAL SURGERY. 



FKACTUKES. 

Theee is no "brancli of surgery where it is so difficult to 
introduce any innovation upon old and received plans, a? 
in the one nnder consideration. The frequent legal prose- 
cutions in some communities, for any result short of perfect 
restoration, renders it peculiaTly hazardous for a surgeon 
to dresB a fracture in any manner that the books liave not 
sanctioned. Although the sui-geon may be perfectly satis- 
fied that he knows, or has devised, a way vastly superior to 
the old raethods, yet prudence will often restrain him from 
putting it in practice. It requires, in addition to a firm 
conviction of the superiority of a new mode, an unusual 
degree of courage on the part of the surgeon to adopt it. 
We have mentioned this difficulty, that the profession 
may more fully appreciate their indebtedness to Gurdon 
Buck, M. D., of this city, for having successfully applied 
the principle of "continued elastic extension" to the treat- 
ment of fractures of the femur, the results of which he has 
given to the profession in a pamphlet form. The delay 
incident to the introduction of a change so radical will he 
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more apparent, ■when we state tliat tliis principle of treats 
ing fractnres by simple *' continued elastic estensiou" was 
•urged hy ua upon the pnifi'saiori, in tlie early part of the 
year 1856, and yet it was not generally recognized until 
applied by Dr. Buck in 1860. Dr. Swinburne, now of this 
city, has done very mncli to prepare the way, and is 
deeerring of all praise, yt^t he did not apparently fully 
appreciate the principle, as given by us in 1356, in the 
American Medical Monthly, May number, page 330. 

When the fracture is transverse, the amount of exten- 
sion will be less important than wlien the bones themselves 
do not prevent retraction. "When the bones do not pre- 
vent shortening, by reason of the obliquity of the fracture, 
then the amount of extension becomes important, as it 
must he sufficient to prevent any shortening of the limb, 
yet must not exceed this point. 

Thera is, liowever, but little danger of effecting any 
permanent injury from this eaufie, for the muscles will 
immediately remedy it whenever the weight is lessened or 
removed. Again, it reqaires time to effect a permanent 
lengthening of all the tissues surrounding a bone. The 
only other caution to be observed in treating by this plan 
is, to see that nothing prevents the limb from assuming 
its natural direction when the time approaches for bony 
union. Tliis mode of extension of itself tends to bring 
the limb into its normal position, and we have only to see 
that nothing interferes to prevent it. It acts as directly 
upon the limb for this purpose as extension iipon the two 
ends of a cord tends to bring it straight. In fractures of 
the humerus, or of the bones of the lower arm, estensioncan 
be secured by a weight near or in the hand, but held to the 
arm by adhesive straps, thus enabling the patient to be out 
during the day. At night the extension can be by a 
weight, coi-d, and pidley. This is the most simple plan, 
A splint can be arranged upon the ann, with a pulley at 
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tlie lower eiid, and robber webbing on tlie outside of the 
splint, as an extending force. In fractores of the patella, 
&c., we give a new plan of applying the adbesive plasters 
over the bellies of the muscles, and then make the exten- 
sion as before. This plan will be given in detail under the 
treatment of fractures of the patella and other bones and 
processes. It ia not onr design to give the particular way 
of treating each individual fracture, but to give a princi- 
ple, applicable to tho treatment of fractures in general. 
Oar time being so constantly occupied with those difficul- 
ties in which we have changed the mode of treatment, it 
lias left but little to devote to ordinary fractures ; hence we 
have not an array of eases to present, showing the results 
of this mode ; yet the eifeot of extension upon muscles and 
other soft tissues, when applied to the limbs for other pur- 
poses, leaves ue without a doubt as to its eifect in fractures, 
as it is the contraction of muscles for which we apply 
extension in both cases. 

It will enable the reader to understand more fully why 
this treatment of fractures by extension alone is effectual, 
if we show more clearly its effect upon the bone, and the 
soft parts surrounding the fracture. 

Alter continued elastic extension has been applied to a 
fractured limb with sufficient force, and for a sufficient 
length of time to weary the muscles, all the tissues sur- 
rounding the fracture will bo drawn tense. While in this 
petition, and tense, they act and serve as so many splints, 
exerting a uniform pressure to force the parts, in a simple 
fracture, into their natural position, and, so long as they 
remain tense, they prevent any displacement. When the 
bone is comminuted, unless the fragments are isolated, and 
detached from the tissues that adhered to them when in 
their place, tlie extension, acting upon the tissues adherent 
to the fragments, will tend to draw them into their rela- 
tive positions with the principal bone. The soft tissues act 
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as so many lixtureB drawiDg them into their places. 
Again, this mode of extension prevents the fractured 
pieces of bone from woundicg the soft tisBnes surrounding 
the fracture. 

Tliis thrusting of the fragments into the soft parts not 
only produces great pain and irritation, but actually 
increases the injury already iniicted by the accident. As 
a profession, we are not sufficiently aware of the ultimate 
effect of continued suffering, — of how many hves are lost 
tliat might have been saved, had their limbs or wounds 
been so dressed, and their surroundings so arranged after 
a severe accident, or an operation, as to render them 
actually free irom pain, or from any discomfort even. 
There is scarce a fractured limb that can not be so dressed 
and arranged as to enable the patient to rest quietly, and 
take his regular meals with a good appetite. 

It will not bo supposed that we include injuries of 
organs essential to life, that can not be placed at rest. 

If this freedom from suffering could have been secured 
to our wounded soldiers, we can not but think a large 
portion of the amputations would have teen unnecessary. 
By this we would not be understood as imputing any neg- 
ligence or want of care on the part of our army surgeons ; 
the circumstances under whicK both the surgeon and the 
patients are placed, after a battle, preclude that attention 
which could be readily bestowed upon a single ease in pri- 
vate practice. 

It is evident that the discharge from any wound, if the 
parts were free from every irritating cause, would not be 
sufficient to destroy life. It is when we add to this, con- 
tinued suffering, loss of sleep and rest, loss of appetite and 
consequently nutrition, that we see our patients waste away. 
"We have so frequently observed the change effected in 
patients, suffering from evils which were considered inevit- 
able, when they were rendered free from pain and in every 
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way comfortaUe, by a change in their dressings or suiTound- 
ings, that we cannot avoid calling the attention of our 
brethren to tho eubject. Did we deem it advisable, we 
could give the history of eases to show the change we have 
mentioned. We give a cut of a simple apparatus for 
supporting the leg, one that can be easily extemporized 
at any farm-house. By rendering it more elaborate, the 
principle can be applied to the support of the whole body. 
It consists of two strips of board, a little longer and wider 
than the parts to be supported. Upon them are placed the 
many-tailed bandage, with one long end to pass under the 
whole and fasten to tlie other end, on the opposite side of 
the splint. Upon the bandages may beplacedcustdons over 
the splints, tliat the sides of the limb may rest against. 
Tlio long ends of the bandage are now can-ied around the 
splints under the limb, and secured as mentioned. The 
limb is now suspended by the inside loop of each strip of 
■, making a complete fluur I'or it to rest upon. 
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FRACTURE OF THE PATELLA. 

The succesa heretofore in treating this fracture ba3 not 
been ao uniform as to render the offering of a new mode a 
surpertiuoua labor. Dr. Sanborn, of Lowell, Masa., has de- 
vised the most simple process for securing bony union in 
these cases. ■ Yet he has not recognized the principle 
by which the contraction of muselca can be overcome in all 
similar cases, — a principle applicable in all cases, when 
the part broken off is so small as to render it impossible 
to make estension by it, or in those eases where it would 
be inconvenient to do so. The principle has never before 
been recognized, and was first applied by us in overcoming 
muscular deformities. It affects the muscles in a way that 
entirely prevents any contraction of their fibers, and does it 
without inflicting upon the patient anyinconvenience from 
the appb cation. WehaveinanotherplaceBhown,tbatwhen 
adhesive plaster is applied over the bellies of muscleB, and 
extension made thereti-om, the effect in restraining the 
action of the muscle, is the same as when extension is made 
frora the bone into which the muscle is inserted. 

In applying this principle to overcoming the contraction 
of the muscles inserted into the patella, and which causes 
separation of the fractured bone, we do not interfere with 
any device the surgeon may wish applied for seciu-ing the 
fragments in apposition. 

The accompanying cut illustrates the manner in which the 
adhesive plasters are applied over the bellies of the muscles. 

It will be noticed that they commence at each side of 
the knee-joint, and spread out, in a fan shape, over the sur- 
face of the muscles attached to the patella. Another 
wide piece of plaster should be placed upon tlie front of 
the tibia, for a pui-pose to be hereafter described. The 
whole should be firmly secured to the limb by a roller 
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bandage, from the foot to the pelvis, omitting 
the knee. Any strong webbing can now be 
sewn to the ends of the plafttera, as they lap 
upon each other by t!ie knoe, on both sides. 
Tliia can be done before or after the roller 
is applied, "We have sometimea need a piece 
of plaster 2^ inches wide and 15 or IS inches 
long, for an adult, placing one end (with 
an inch tnmed upon itself, to strengthen it 
where the strap is to be sewn) about 2t 
inches above the patella, and on the side of 
tlie limb, earrying it under and around tlic 
limb toward the pelvis in a spiral direction. 
Another in the same manner upon the other 
side. Tliese are over the first-mentioned 
plasters, and applied before tlie roller. j . 

To these spiral plasters can be sewn a piece 't^^^^-''^ 
of webbing, with a buckle in the center, facing 
towards the patella. To the plaster on the tibia, another 
piece of webbing is to be sewu, opposite the buctle, and 
directly ii\ aline with the center of the patella. 

From the webbing on each side of the limb a cord passes 
over a pulley at the foot of the bed, one pulley for each cord, 
sufficiently far apart to allow the foot to rest between them. 
The cords and pulleys are separate, in order to prevent tlie 
loss of extension if the foot should come down against the 
foot-board, which it is liable to do in the niglit. After ex- 
tension has brought down the muscles, leaving the fractured 
portion perfectly free to be placed in apposition, and after 
the swelling has somewhat subsided, a roU of bandage, 1 or 
IJ inches thick, andnot very hard, is to be placed crosswise 
above and below eacii fragment of the patella, and the 
webbing mentioned secured to tlie buckle over them, thus 
pressing the fragments closely together. This can be 
tightened as the parts yield, cautioning the patient to 
watch it. The limb can be placed in the fractnre-box 
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we have described, or well and evenly supported upon the 
bed. 

It is very desirable that this be well done at first, that 
the patient shall not feel uneasy, and be constantly changing 
his position to be comfortable. 

This plan so effectually overcomes the contraction of the 
muscles, and leaves the patella so free to be kept in apposi- 
tion, we can but think the vast majority of fractures of this 
bone will unite by bone. It is certain they will not fail 
to do so from want of coaptation of parts. 

"We have at present a case under treatment, that exhib- 
its every thing desirable thus far, having united by bone. 
The patella was fractured by the force of the muscles, the 
man stepping in the night off the second stair from the 
bottom and striking on his heels, without falling. 

This case has a weight of four pounds upon each side ot 
the limb. Were it not for the confinement, the patient 
could not be said to be incommoded by the treatment. 




The above cuts exhibit the manner of applying the 
adhesive plasters over the bellies of muscles, in cases of 
fracture of the processes about the elbow. This mode of 
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making the extension, by compressing and at the same 
time drawing down the muscle, in all those cases where 
the process is fractured, into which the muscle or muscles 
are inserted, will be an invaluable acquisition to the 
surgeon, and of great advantage to the patient, if it en- 
ables the surgeon to secure bony union in these cases. 
Formerly we were possessed of no reliable means whereby 
we could bring the fractured process into its place and be 
in any wise confident of its remaining. With this im- 
provement, we may hope to see most cases unite by bone. 
In addition to the fractures, in the treatment of which 
we have fully explained the manner of applying the ex- 
tension, we will state some of the most important locali- 
ties where the plan is applicable : fractures of the great 
trochanters, fractures of the os calcis, and many times it 
might be advisable to apply it to the muscles in fractures 
of the femur, &c. In the treatment of muscular deformi- 
ties, and in some cases of diseases of joints, particularly 
the ankle, this mode can be used to the best advantage. 

INTBA-CAPSULAR FRACTURES. 

The neck of the femur is liable to be fractured within 
the capsular ligament at various portions of this part of 
the bone, but usually at a short distance below the head 
or between the head and center of the neck, where the 
compact structure is not so strong as at other portions, 
and where in consequence a slighter force is required to 
produce fracture. The fracture may occur just above the 
attachment of the capsular ligament, or the upper frag- 
ment may consist of the globular head, the line of fracture 
being just on a level with its base. 

Sometimes, again, the fracture may be both within and 
without the capsular ligament, extending in an oblique 
direction, or inclining more or less to a perpendicular 
from within the capsular ligament down the shaft of the 
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bone. This is more liablo to occur when the neck, in 
consequence of disease or age, forms a right angle with the 
lihaft of the femur. 

This variety of fracture, as a general rule, does not occur 
before the age of fifty, at which period of life its spongy 
and compact tissues Buffer from atrophy and fatty degen- 
eration, wliich i-ender it more or less brittle and unable to 
resist force ; and hence the cause of intra^capsularfrncture 
is generally some accident quite trivial as compared with 
the amount of force which may he austained with impunity 
previous to the degeneration of the neck of this hone. It 
has been known to occur from a blow upon the liip, when 
the thigh was fixed and separated from its fellow, which 
placed it in a position where the strain came principally 
upon the upper portion of the boue ; also, from a fall upon 
the great trochanter ; or from catcliing the toes in a ear- 
pot while walking. According to Sir Aistley Cooper, it 
occurs in London most frequently from the foot suddenly 
slippuig off the edge of the sidewalk over the curb-stone 
upon the street pavement, the weight of the body being 
thereby thrown forcibly upon the neck of the bone in a 
perpendicular direction, when it is unprepared for such an 
event. 

Cases of this variety of fracture have been known to 
occur in consequence of the individual having turned in 
bed in an unusual manner, powerfully twisting the thigh- 
bone ; and also from having stepped from the bed upon 
the floor io a manner to twist the limb more than usual. 
Although the great majority of these fractures occur after 
fifty years of age, tliey may happen in younger patients ; 
Sir Astley Cooper mentions a case wliich occurred at the 
age of thirty-eight, and Mr. Stanley, of London, reports an 
accident of this kind which happened to a lady eigliteen 
years of age. 

It Iiaa been noticed, a? far as statistics on this subject 
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have been examined, tbat this speciea of fracture ia more 
frequent in femalea than malea; which is attributed to the 
more nearly horizontal position of the neck of tlio thigh- 
bone, and the greater amount of atrophy and fatty degenera- 
tion of this portion of bone in old females than in old males. 
It 13 not unusual for this variety of fractm'e to be compli- 
cated with fracture of the neck of the femur outside of the 
capsular ligament, the lines of disjunction rnnning into 
each other. It is possible for intra-capsular fracture to be 
complicated with tractnre of the great trochanter, but this 
is rare, as in twenty-tliree specimens of thia casualty in the 
Dupuytren Museum, Paris, there is no example of thia 
association. 

SYMPTOMS. 

The symptoms of thia lesion are: Peculiarity of the 
patient's body in the erect position. Pain at the site of 
the injury. Change of poaition in the great trochanter. 
Crepitation. Preternatural mobility. Evcraion of the 
foot. Shortening of the thigh. 

When the patient atanda up, the body is inclined for- 
ward in such manner as to tlirow its weight upon the 
sound limb, which is placed firmly to suatain the weight 
of the body, while the fractured one hangs off in an mi- 
natural position, with the foot and knee strongly everted ; 
the leg is supported upon the ball of the toes, with the 
heel elevated from two to three inehea ; the hip ia unnatu- 
rally flat, and any attempt to walk or raise the limb pro- 
duces pain at the site of the injury. 

This pain at the site of injury, although common to all 
fractures, ia of particular value only in connection with 
the other symptoms. It is located at the upper and inner 
part of the thigh, in the direction of the trochanter minor, 
and is greatly increased whenever attempts are made to 
rotate the Umb, to bend it upon the pelvis, or to carry it 
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inward over the sound one. The snffering is generally 
very trivial wlien the patient ia perfectly quiet, with the 
limb placed in a relaxed position, unless the bone has re- 
ceived severe concussion along witlt tlio fracture, when the 
pain will frequently be very severe, and ie generally worse 
at night than in the day-time. 

Tlie change in the position of the great trochanter is a 
eymptom of importance in this variety of fracture. This 
bony protuberance is not only drawn upward toward the 
ilium, but is brought in close contact with the border of 
the acetabulum, and consequently is much less easily seen 
and felt than in the natural condition of the parts, in which 
latter it is usually so conspicuous. 

The great trochanter will be found to turn, as it were, 
upon a pivot, or to move in a segment of a circle of leas 
diameter than natural, when the thigh is rotated upon its 
axis by taking hold of the foot. 

Crepitation, which is common to aU fractures, and one 
of the most important diagnostic accompaniments, is very 
rarely wanting in intra-eapsular fractni-ee, and is only 
wanting in cases where impaction of the broken ends of 
the bone has occurred, or where the ends of the bony frag- 
ments still remain more or less in apposition with each 
other, It may be detected at once ailer the occurrence of 
the fracture, and will continue discoverable so long as the 
fracture remains ununited. 

To produce it, it will be necessary to rotate the limb, 
and bring the broken ends of the bone fully ia attrition 
under extension and counter-extension. 

Preternatural mobility is an important diagnostic sign 
of this fracture, as it is, indeed, of all fractures, and is 
especially noticeable in the intra-capsular variety, except 
in those cases where impaction of the fractured ends 
of the bone has occurred, or the ends of the bone are 
held in apposition by interlocking of their roughened frag- 
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ments, or fi'om incompleteness of the solution of continu- 
ity. Ita extent may be ascertained by taking bold of tbe 
limb and rotating it upon ita axis, flexing it upon the 
pelvis, carrying it bebind tbe line of tbe sound limb, or in- 
ward or outward, which movements cannot be performed 
where there is dislocation of the bead of tbe femur. Tbe 
limb may be restored to its natural length by extension 
and counter-extension ; but as soon aa these are discon- 
tinued, tbe shortening recnrs. 

Everaion of tbe foot, and, in fact, of tbe whole limb, 
is a strikingly constant symptom of intra-capsnlar frac- 
tures, being rarely absent in any case. 

In the standing position, it is such as to cause tbe 
heel of the fractured limb to be directed toward the hol- 
low between the ankle and tendo-Achillis of the sound 
limb. When lying down, the foot drops outward almost 
horizontally, inclining nearly to a level, and in contact 
with the surface of tbe coucli upon which the patient is 
placed. 

This eversion is generally an immediate effect of tbe 
fractm-e ; but, in ca^es where tbe ends of the fragments of 
bone are impacted, or otherwise held together, it may not 
occur for some time, or not at all ; or the foot and knee 
may, from impaction, be more or less turned in tbe oppo- 
site direction. 

The occurrence of eversion of the limb in tbia fracture 
has been differently accounted for by authors ; some 
ascribing it to the action of the external rotator muscles, 
which, being connected with the upper extremity of tbe 
bone, by contracting, roll the thigh outward, after it has 
lost its support above from severance of this fragment with 
that entering into the articnlation vrith the acetabulum. 
Others attribute it to the weight of tbe foot alone, which 
has a natural tendency to roll outward, especially as is 
noticed in sleep, the foot invariably, in a sound condition, 
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tnrning over, so that its outer margin almost touelies the 
Burt'aco of the couch. 

Shortening of the thigh is one of the most constant 
featm-es attendant upon thia variety of fracture, and is 
therefore a valuable sign, and one which is usually first 
noticed, though not always present. 

The degree of shortening varies in different cases, and 
in different conditions of the same case, its extent being 
greatly influenced by the integrity of the capsular liga- 
ment, being greater where the capsular ligament is rup- 
tured. 

The amount of shortening ia less where there is impac- 
tion of the fractured ends of the bone ; and it is also less 
immediately after the accident than after the lapse of sev- 
eral days, when the muscles, not being counteracted, have 
had time to contract. The amount of immediate shorten- 
ing ranges from half an inch to an inch. It may be con- 
eiderably less or more, reaching sometimes, when the cap- 
sular ligament has been ruptured, to an inch and a half. 
This may increase during the progress of the case to up- 
ward of two inches, and has been known to exceed three 
inches of shortening. 

The shortening of the limb is usually immediate, though 
not always so ; and, when not immediate, is probably more 
often attributable to want of separation of the ends of the 
fragments of the fractured bone than to lack of integrity 
of the capsular ligament. Where the ends of the bone 
have become interlocked with each other, the patient may 
be around upon the injured limb for several days, making 
considerable exertion upon it, without much shortening, 
until suddenly shortening may occur from some movement 
which disjoins the ends of the fragments. 

In eases of impaction of the fragments, the shortening 
will be instantaiieous, and will remain permanent, unlras 
the junction be disturbed by the t 
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of the patient, or the efforts at extension by the aurgeon to 
adjust the limb. 

There is not generally much swelling in this variety of 
fracture, unless the hip has received a severe blow, suffi- 
cient to produce ecchymosis, effusion, and discoloration, 
■which is not even then very lasting. The position of the 
neck of the femur and the great thickness of its muscular 
coverings very materially reduce the chances of this vari- 
ety of fracture resulting as the effect of a direct blow, and 
it has been held that it can only happen from direct ap- 
plication, as the result of gunshot wounds, or other similar 
penetrating injuries. It is, therefore, broken almost in- 
variably by indirect blows, aided, in old people, by mus- 
cular contraction. 

M.. Eodet maintains that the direction in which the 
force has acted will determine the sitaation and direction 
of the fracture. Asj for instance, if the person has fallen 
upon the foot or knee, the fracture mil be intra-capsular 
and oblique ; if he falls upon the front of the trochanter, 
the fracture will be intra-capsular also, but transverse ; if 
the back of the trochanter is struck, the fracture will be 
partly intra and partly extra capsular ; and if the patient 
falls directly upon the side, or receives the blow fairly upon 
the outer side of the trochanter, the fracture will be en- 
tirely without the capsule. 

There is no doubt that falls upon the feet or knees, in 
the majority of cases, produce intra-capsular fractures ; 
and that falls upon the outside of the hip, or upon the 
trochanter major, generally cause extra-capsular fractures, 
if fracture be the result of such falls. 

In the large majority of these fractures, the ends of the 
bones are bo far separated as only partially to tear asunder 
the capsular ligament and periosteum ; but in more severe 
cases, the bone is not only broken, but displaced to such 
an extent that the capsule is completely torn in two. 



Great differences of opinion have been expre^ed as to 
the probabihty of the occurrence of bony union after a 
complete fracture of the neck of the femur within the cap- 
Bole ; and the aabject ia one which has engaged the atten- 
tion of the ablest surgeons and pathologists for a long 
time. 

These discrepancies of opinion have arisen from the 
nncertainty which attaches to the authenticity of the 
pathological epcciraena which have been produced by the 
advocates for either side of the proposition. 

Dr. George K. Smith, of the Long Island College Hospi- 
tal, has made a valuable contribution to our knowledge of 
the anatomy and pathology of the hip-Joint, under the 
title of " Insertion of the Capsular Ligament of the Hip- 
Joint, and its Relation to Intrarcapsular Fracture," in 
which he shows that anatomists have not hitherto con'cct- 
ly described the attachment of the capsule ; that the cap- 
sule is seldom, if ever, attached at the same point in dif- 
ferent persons, while it ia as uniformly found attached at 
the same point in the opposite femurs of the same indi- 
vidual. 

To determine, therefore, whether the line of fracture in 
any particular specimen was within or without the capsule, 
it is necessary to compare the fractured bone with its fel- 
low of the opposite side, and not with the femur of another 
person. He shows, further, that after a fracture, and the 
consequent absorption of the neck of the bone, the normal 
position of the capsule is almost always changed, so that 
its present attachment does not necessarily show where 
were the points of its attachment before the fractm-e oc- 
curred ; and also that the absorption proceeds irregularly 
and unequally, yet with great rapidity, in the two frag- 
ments ; that if bony union ever takes place, it probably 
occurs subsequent to the arrest of the absorption ; and 
therefore the line of union cannot in itself alone determine 
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whether the fracture waa near the head or near the tro- 
chanters. 

"When the cirenmstances are favorable which have rela- 
tion to the several conditions of age, health, degree of sep- 
aration of the fragments, laceration of the periosteum and 
capsule, there seems a probability that judicious treatment 
may effect bony union. Such favorable circDmstances, 
however, are rare ; and, unfortunately, if they do exist, 
the fracture is very liable not to be recognized by the sur- 
geon, and eonseciuently these advantages are not made 
available toward securing bony union. 

Dupuytren states that, when, the fragments are not dis- 
placed, " its existence may be snspected, but cannot be 
positively asserted." 

The chief difficulties in the way of union by bone of 
fracture within the capsule are, that the persons to whom 
this accident occurs are generally advanced in life, and 
consequently the process of repair is slow and feeble. The 
head of the femnr receives its Bupply of blood principally 
through the neck and reflected capsule, and, when botJi are 
severed, the small amount supplied by the round ligament 
is found to be insufficient. When the fragments are once 
displaced, it ia difficult, if not impossible, to replace them. 

The direction of the fracture is generally such that the 
ends of the fragments do not properly support and sustain 
each other when they are in apposition. 

The fractiu'e is at a point where the most powerfal mus- 
cles in the body, acting with great advantage, tend to 
displace the ends of the broken bones. 

As the subjects of this accident are generally aged per- 
sons, they do not bear well the necessary confinement, 
especially as the union requires generally a much longer 
time than the union of any other fracture ; so that a per- 
sistence in the attempt to confine the patient the requisite 
time often produces exhaustion, and results fatally. It is 
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extremely probable tliat the interpoeition of synovial fluid 
between tbo ends of the fragments of bone has much to do 
with preventing union by osaific deposit, whether by chemi- 
cal change or dilution we are, of course, unable to determine. 
But we may be justified in assuming that the limited arte- 
rial nourishment supplied to the head of the femur, when 
fractured -within the capsule, necessitates a very limited effu- 
sion of osaific matter from those fragments, and that the 
plastic properties of such ossific deposit as does occur are 
materially weakened by the contact with synovial fluid, 
which doubtless poasesaes some solvent powers. 

Various changes occur to the displaced fragments as the 
result of failure to xmite by osseous union. The acetabular 
fragment is generally rapidly absorbed aa far as the head, 
and occasionally, also, a* considerable portion of this latter 
disappears. The trochanteric fragment is found to have 
gained about as much generally in thickness aa it has lost 
in length, and appears flattened out by pressure and fric- 
tion. But there will be found many exceptions to this. 

The trochanteric fragment sometimes forms an open, 
ahallow socket, into which the acetabular fragment is re- 
ceived ; or its extremity may be irregularly convex, work- 
ing into a corresponding cavity in the acetabular fragment. 
These two fragments ordinarily move upon each other 
without the intervention of any substance. They often 
become united, more or less completely, by fibrous bands, 
of varying length in diiferent cases, according to the 
amount of motion which has been maintained between the 
fragments while they were being fonned. 

The capsular ligaments are often found attached by firm 
bands to the acetabular fragment, and are usually consid- 
erably thickened and elongated iu certain directions. 

Among the invariable consequences of this fracture may 
be mentioned permanent shortening, either with or with- 
out aversion of the limb. Our prognosis in cases of frac- 
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ture of the neck of the femur must alwaya be unfavorable. 
Many auceumb rapidly to the injury, perishing from a low, 
irritative fever, or from gradual exlianstion, within a month 
or two from its occurrence, whether the fracture liaa taken 
place within or external to the capsule. In either ease the 
functions of the limb are forever impaired, whether it be 
united by ligament or bone, aa shortening of the limb and 
lameness are the inevitable results. 

As regards the question of repair of intra-capsular frac- 
tures, it may be stated that, under favorable circumataneea, 
both as respects the patient and the treatment, there may 
be fibro-ligamentous union, answering the purpose of a 
sufficiently strong bond to admit of tolerable progression, 
after the subsidence of the more immediate effects of the 
accident. 

When the patient is old, decrepit, or worn out by dis- 
ease, and cannot consequently submit to the proper treat- 
ment, or when, although the system may be sufficiently 
vigorous, the ease has not been judiciously managed, no 
consolidation will take place ; but, on the other hand, the 
neck of the bone, or both the neck and head, will be 
absorbed, the limb remaining proportionably shortened 
and deformed. 

Although osseous union is not altogether impossible, yet 
it is ao exceedingly infrequent that it cannot be reasonably 
looked for in any case, however favorable the attending 
circumstances of skill on the part of the surgeon, and 
recuperative energies of the patient, may be. 

A favorable termination will be most likely to happen 
in the impacted form of the fracture, especially if the 
patient is comparatively young and vigorous. 

In the mixed variety of this fracture — that is, when it 
ia partly within and partly without the capsular ligament 
— the mode of repair will be similar to that of ordinary 



fracture, although the process will reqtiirc more time Dnd 
care for its 6uccessfal completion. 



As mistakes are liable to occur in determining between 
fractnre of the neck of the femnr, and other injuries in 
this situation, it becomes a matter of great importance, 
both to the patient and the practitioner, that the latter 
have correct conceptions of the real nature of the injury, 
errors of diagnosis here being especially prejudicial to both 
parties. 

Fractures of this Tariety are most apt to be confounded 
with sprains and dislocations of the liip-joint ; and in many 
cases great difficulty is experienced also in determining 
whether the injury is one of fracture within the capstilar 
ligament or of fracture exterior to it. 

Sprains and contusions of the hip, causing involuntary 
obhquity of the pelvis, with apparent shortening of the limb 
and eversion of the knee and foot, accompanied with exces- 
sive pain and difficulty of movement, sometimes so closely 
simnlate the symptoms of fracture of the neck of the femur, 
especially the intra-capsular variety, as to give rise to great 
doubt and perplexity in tlio minds of the most skilliiil 
diagnosticians, and, among those not well informed, has 
often led to serious errors of practice by the resort to 
improper treatment. 

The diagnostic symptoms are as follows :— 

The shortening is real in fractm^, and can only be coun- 
teracted and overcome by the maintenance of extension 
and counter-extension. On the contrary, in sprains and 
contusions, the shortening is not actual, but apparent, as 
may be proved by placing the limbs parallel with each 
other, and bringing the two iliac crests on the same level. 

The eversion of the foot is complete in cases of this 
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variety of fracture, and the estremity presents an appear- 
ance characteristic of total loss of power. The eversion is 
comparatively alight in ordinary injuries of the hip and 
upper part of the thigh, and the patient can rectify it by 
his own efforts, although it may canse considerable pain 
to do so. There ia usually complete inability on the part 
of the patient to effect mnacnlar action in eases of this 
fracture, eo that the thigh can neither be extended, flexed, 
nor rotated. In the impacted form of the fracture, how- 
ever, the individnal haa atill some control over the limb, 
and the best guide for diagnosing is the exiatence of actual 
ahortening. In eprains and contuaiona, the power of mo- 
tion ia diminished, but not altogether abolished. 



DIFFERENTIAL DIAGNOSIS. 

It would appear to be a very easy matter to diagnose 
between a caae of intra-capenlar fractm-e, a caae of 
extra-capsular fracture, and a case of dislocation of the 
head of the femur upon the doreum ilii ; yet, that the one 
may be mistaken for the other, even in the hands of dis- 
tinguished surgeons, is attested by numerous cases upon 
record ; and to avoid auch errore, it will he neceasary to 
bear in mind the prominent features of each lesion. 

Fracture within the capsule occurs nearly always in old 
pereons, or those over fifty yeara of age, and is more fre- 
quent in females than in males. 

Hiac dislocation is most common in adult and middle 
life, and occurs with equal freqnency in both sexes. 

Intra-capsular fracture is usually the result of slight 
causes, as a fall upon the foot or knee ; whereas dislocation 
of the head of the femur upon the ilium ia always pro- 
duced by severe force. 

In cases of intra-capsular fracture, the foot ia atrongly 
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everted ; bat in cages of dUlocation of the head of the 
femur npon the dorsum of the Uiam, the foot is inverted. 

In iatrarcapgtU&r &actnre there i& great ehortening of 
the limb, vhich is readily efiaccd hj extension and conn- 
ter-exteoBion ; bnt it recnra again immediately the ex- 
tending force is digcontiniied. Bat in iliac dislocation, 
the Bhortening, althoagh equally great, can be effaced only 
by reetoring the bone to ita natural position, when it will 
not recm". 

In intra-capBular fracture there is usually marked crep- 
itation ; but there is no crepitation where the head of the 
bone ia fiimply dislocated, 

III intra-capsular fracture there ia preternatural mobih- 
ty of the affected limb, the ends of the fragments of the 
bone being freely movable upon each other ; whereas, in 
dislocation of the femur, the bone is ffxed and the limb is 
in a constrained position. 

The greatest difficulty, however, arises in the diagnosis 
of these affections of the thigh and hip, trom the embar- 
rassment which the surgeon experiences in determining 
whether the case be one of intra-capsular fracture, or 
fracture exterior to the capsular hgament. 

Fracture within the capsule is generally produced by 
slight violence, whereas fracture exterior to the capsule 
requires much greater force. 

Fracture within the capsule is usually occasioned by 
a fall upon the foot or knee, as in stepping down, perhaps 
a few inclies only, when the limb is unprepared for such 
movement ; while fracture exterior to tlie capsule, on the 
other Iiaud, is usually the result of a fall upon the tro- 
chanter major, 

Tho period of life at which intra-capsular fracture gen- 
erally occurs is over fifty years of age ; but fracture ex- 
terior to the capsule more often occurs under this period 
of life. 
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Intra-capaular fractures occar more frequently in fe- 
males than males; but the relative frequeucy in this 
respect has not been determined regarding the extra-cap- 
aular variety. 

The amount of pain, tenderness, and sweDiug is incon- 
siderable in the jntra-eapenlar variety of fracture, and 
what pain there ia,ia deeply seated. In the extra-eapsular 
form, the pain, tenderness, and swelling are often great, 
and are superficial, and it is eepeeially painful to the pa- 
tient to press upon and around the trochanter major. 

Measuring from the anterior superior spinous process of 
the ilium to the inner condyle of the femur, it ■will be found 
that there is often no shortening of the limb at first, in 
eases of intra- capsular fracture ; but the same measure- 
ment, in cases exterior to the capsule, will always discover 
at once considerable shortening. 

After a few days or weets from the time of the acci- 
dent, the sliortening, in the intra-capsular variety, greatly 
increases, and sometimes takes place suddenly, as when 
the limb is moved or the patient steps upon it. 

In the extra- capsular variety, the shortening changes 
but little, if at all, and, if impaction Las occurred, re- 
mains stationary. Its extent is usually less' than in tlie 
intra-capsular fracture. 

In the intra-capsular fi'acture, there is more mobility of 
the limb than in the extra-capsular form. 

lu the intra-capsular form, crepitation is indistinct, and 
can only be fully elicited by extension and counter-exten- 
sion. 

In the extra-eapsular form, crepitation ia uncommonly 
distinct, being often loud and ringing, and ia readily per- 
ceived on laying the hand on the trochanter and rotating 
the limb. 

In the intra-capsular form, the function is much im- 
paired, but not wholly abolished; but in the estra-capsu- 



lar form the losa of power is complete, the limb lying ic 
a helpless condition, as though paralyzed. 

In the intra-eapsular form, the trochanter major moves 
npon a longer radius on rotating the limb, as though it 
were upon a pivot ; but, in the extra-capsular form, the 
trochanter moves upon a shorter radius. It is often par- 
tially separated from the shaft of the bone, and then but 
imperfectly obeys the movements of the limb. 

In the intra-eapsular form, there is generally little or no 
contusion, swelling, or discoloration ; but in tlie extra- 
capsular form these evidences of greater violence are 
usually present. 

If the patient recovers the use of the limb after the 
intra-capsular accident, it is not restored under three or 
four months ; but, in the accident exterior to the capsule, 
the recovery may be effected in six or eight weeks. 

In the intra-capsular Ibrm, there is no enlargement or 
apparent expansion of the trochanter major after recovery, 
from deposit of bony callus ; whereas in the extra-capaular 
form there is enlargement or irregular expansion of the 
trochanter major, which may be felt sometimes distinctly 
through the skin and muscles. 

In the intrar capsular form of the fracture, there may be 
progressive wasting of the limb for many months after 
recovery ; but, in the extra-capsular variety, the limb 
nsually preserves its natural strength and size. 

In the intra-capsular form, there is considerable halting 
in the gait, attended with a peculiar motion of the pelvis, 
such as is exhibited in persons who walk with an artificial 
limb. In the extra-capsular form, there is slight halt, and 
the motions of the hip are natural. 

In the impacted fracture of the neck of the femur, 
whether within the capsule or exterior to it, the moat im- 
portant diagnostic characters are sliortening of the limb, 
the absence of crepitation, and the comparative or com- 
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plete immobility of the fragments. The eliorteuing is 
always immediate, and remains permanent in its original 
extent, unless tlie ends of tlie bone are rudely di-awn asun- 
der, and may be considered in the character of a most im- 
portant diagnostic sign, as may also the absence of crepita- 
tion, and the trivial mobility o-r complete absence of mo- 
tion. The principal liability is to mistake the impacted 
fracture for dislocation. 

The general distinctive features between dislocation and 
fracture of the head and neck of the femur may be arrived 
at by attending to the fact of the luob being fixed in dislo- 
cation, and its mobility increased in fracture ; the difficulty 
of reduction in dislocation, its ease in fracture ; the con- 
tinuance of the reduction, when once accomphshed, in 
dislocation ; its almost immediate recurrence in fracture, 
upon cessation of extension and counter-esteusion. 

The absence of crepitation in dislocation and shortening 
being also more decided than in fracture ; tile position of 
the head of the bone, which rotates with the shaft in dislo- 
cation ; and the age at which the accident has occurred, 
dislocation being an occurrence of middle age, and resulting 
from much more violence than is required in fracture of 
the head or neck of the femur, which latter nenally is the 
result of sbght causes. 

It may also be necessary to diagnose this accident from 
fracture of the acetabulum, as well as to diaguoae a dislo- 
cation of the head of the femur from fracture of the ace- 
tabulum, which latter is a much more serious injury, and 
is followed by more violent general effects ; crepitation ia 
vM-y marked, and the renewed displacement of the bone 
takes place with great ease. 

"We have given very fully the views and opinions of the 
profeBsion, with a few incidental comments of our own. 
In addition, we feel constrained to protest against a too 
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common }>ractico which prevails among surgeons, and one 
which is of the utmost importance in its bearings upon the 
casualty under consideration. 

We allude to the inordinate desire to ascertain the full- 
est extent of the injury to the ilio-femoral articulation, 
and the unwarranted efforts made, by manipulations of the 
injured limb, to ascertain if there be fracture or not, and, 
if so, its particular character, direction, and extent. 

Now, while we willingly concede the importance of a 
correct diagnosis in its bearings upon the successful treat- 
ment of any case, we hold that too much handling and 
manipulation of the limb in intra-capsular fracture is liable 
to eventuate in irreparable injury to the patient, as we 
will proceed to demonstrate. 

The relative position of the head and neck of the femur 
to the shaft of the bone in the natural erect posture, with 
the feet at proper distance from each other, is one admi- 
rably adapted to sustain the greatest weight, and conse- 
quently to resist the greatest force, when applied from 
below upward. 

But if we reverse this order, and apply the force from 
above downward, as, for instance, in the direct application 
of a blow to the trochanter, we shall find in this latter 
condition that the bony structure is least able to resist the 
force so applied ; and hence it is that this fracture is so 
very apt to follow upon a fall in which the patient strikes 
with the weight of the body impinging from above down- 
ward, the whole impetus and shock being received on 
the trochanter and neck of the bone, from a direction in 
which its shape, mechanically considered, is least able* to 
successfully offer resistance. 

The head of the bone being held in the acetabulum, and 
the trochanter forced downward, brings the strain upon the 
neck in its most defenseless position. 

The fracture commences upon the under side, extending 
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tranaveraely until it reaches a point near its npper soi-face, 
where the resistance will be least in a longitudinal direc- 
tion. Hence it will split in a wedge shape, the apex of 
which may extend under the capsular Kgament, retaining 
its connection, however, with the neck of the bone, through 
hoth the capsular ligament and the periosteum. 

When the force ia applied in the opposite direction, 
through the foot or knee, by a fall upon these parts, while 
the limb ia strongly abducted, the fracture will commence 
at the upper aide, and extend downward and outward, as 
represented in the cut, the lip extending more or leaa un- 
der the point of inaertion of the capsular ligament. 




In the aboTe cut, taken from a section of a very large 
femur, the arrangement of the cancellated structure is well 
delineated. It will be noticed that the walla of the can- 
celli run from the buttreaa of compact bone that supports 
the neck, to that portion of the head on which the weight 
of the body reats. The same arrangement, but running in 
the, opposite direction, exists at the upper portion of the 
neck. It ia this direction of these braces of support to the 
head that mechanically disposea a fracture to split longi- 
tudinally, when it has traversed nearly through the neck. 
At a given point the bone ia found weakest in this direc- 
tion, and therefore splits rather than fractures across. We 
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have this result in Ijreaking a piece of wood : a portkn, 
iostead of fractoring, will follow the grain and split, find- 
ing leas resistanoe in this direction <!>»" screes. 




The ahove cut of an intra-capeular fracture ia taken 
from Doane's " Surgery lUnstrated," second edition, pub- 
lished in Kew York in 1837. This was undoubtedly taken 
from the subject, as he, in a foot-note, says the shaft ia 
drawn outward, in order to show the muscles at the poste- 
rior part. Again, an artist would never have delineated 
a fracture, without one before him, with a lip or wedge- 
shaped portion running out as this does. This form exists 
m too many cases to be accidental. The direction of the 
fracture in the cut ia the one we should expect from tlie 
structure of the bone. Rodet, in his experiments upon the 
dead subject, maintains that, when the force is applied 
through the foot or knee, the fracture will be intra-capsu- 
lar and oblique. This proves how the bone will break 
by a direct force. To render the comparison perfect, the 
action of the muscles should be added. As it is, it strong- 
ly corroborates our view, as he says the fracture is oblique. 

Professor Hamilton, in his work on " Fractures and 
Dislocations," second edition, 1863, page 365, cut 108, 
shows this wedge-shaped termination of the acetabular 
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portion of the bone, more marked even than in the cut 
from Doane'B "Surgery," On page 369 of Professor 
Hamilton's work, he quotes Professor William H. Van 
Euren as saying, in liis description of an intra- capsular 
fracture : " The direction of the fracture was ohlique, com- 
mencing jnst at the articulating surface of the head, and 
ending just witliin the capsule." In this case, the frac- 
ture corresponds perfectly witi what we suppose takes 
place in a large portion of fractures in this locality. We 
have Tery strong corroborative evidence of there "being some 
point of ligamentous union of the two portions of bone, 
that at first effectually prevents displacement, in the fact 
that, in 60 large a number of cases, there ia at first no 
shortemng, and many times the shortening takes place in 
the hands of the surgeon, after active maaipnlation of the 
Kml) to discover crepitus. It will be exceedingly difficult 
to decide by the exainination of cases that liave died years 
after the receipt of tlie injury. Absorption not only 
changes the parts materially, but it aifects the bones bo 
diflerently in different eases. 

It is upon this condition of the parts we lay great stress, 
and we particularly invite attention to it, since it is upon 
the preservation of this connection that we base hopes of 
better success in the results of treatment hereafter in cases 
of intra-capsular fracture. 

When this connecting link of periosteum and capsular 
ligament is not severed by officious handling on the part 
of the surgeon, in his zealous but often mischievous efforts 
to ascertain to the fullest extent the details of the injury, 
then we may hope for better results than have usually 
followed this accident. 

That every intra-eapsnlar fracture will take this course, 
and have a fragment of the fractured bone extending un- 
der the insertion of the capsular ligament, of course is not 
to be expected. What we would enforce is, that it is ex- 
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tremely probable that a large proportion of the cases are i 

80 circumstanced at the time of the accident, and before I 
the limb has been disturbed, either by the surgeon in his j 
examination, or by the attendants in removing the patient I 
from the scene of the injury. 

The importance of this small fragment of hone will 
readily bo appreciated, when we reflect that by it we have 
a connection by means of which, and a point at which, 
oasific union can commence. 

It will be readily perceived how easily this email, wedge- j 
shaped fragment of hone, with its periosteal and ligament- 1 
one attachment, may be torn asunder, leaving the head of 
the femur entirely isolated from the shaft, its only eource 
of nourishment being then through the vessels of the round 
ligament ; and if this snpply of nouriehment were many i 
times what it is, we do not think it would be sufficient to ' 
eflect ossific union. But if this fragment be not deprived ' 
of its capsular and periosteal connections, we see no reason 
why ossific union would not commence at tliis point. 

If our theory be correct, it is only when some point of 
periosteal or capsular connection is maintained with the 
neck that ossiflc union does take place, and that, when this 
is severed, the parts remain unchanged, as far as bony 
union is concerned. 

The reader can thus see the importance of not disturb- 
ing the limb by any handling whatever, in a case where 
there is the least reason to suspect an intra-capsular irac- 
tiire. 

The patient himself should not expect that justice could 
only be done to his case, and a proper amount of profes- 
sional attention shown, by what is known as a thorough 
examination. 

Should the injury be less in amount than a fracture, the 
plan of non-interference is equally applicable ; and, as we 
advise in the case of the more serious injury, fracture, it 
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offers the best chance of a favorable result. In either case, 
every thing ia to be gained by quietude ; and the gradual 
restoration of the fractured parts should be effected by the 
proper appliances, rather than tbeir Budden adjustment by 
manual force. 

The following items were furnished by a gentleman of 
high standing in the profession as a surgeon, and whose 
good judgment was evinced in his decision not again to 
interfere in a similar case, eo far as to prodnee displace- 
ment, after witneseing the shortening that took place dur- 
ing his manipulations in the ea&e he mentions below. 

He says : " I have several times seen cases of injury to 
the hip in which there was slight but perceptible shorten- 
ing, no crepitus, the foot turned outward with inability to 
turn it inward, the trochanter moving upon a radius of 
usual length, &c. 

" In one case tlie patient attempted to rise from bed at the 
end of three weeka, when ehe felt the sudden separation of 
the neck of the femur, and immediately there was two 
inches shortening, with crepitus, and all the well-marked 
signs of fracture of the neck. She has now an ununited 
fracture." 

"In another case the separation occurred during pro- 
longed efforts to determine the nature of the injury. 

" In two others recovery took place, the patients being 
treated as if fracture existed. A slight effort was made in 
these eases to detect crepitus, care being taken not to dis- 
place the fragments by forced manipulation." 

We will mention that the two cases of recovery were 
treated by continued elastic eittension, with a bandage 
about the pelvis and over the trochanter to steady and 
support the fractured parts, also to aid in maintaining ap- 
position. 
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TREATMENT. 

From what has already been said, it is evident that the 
utmost care should be taken in raising a person from the 
fallen position, where there is reason to suspeet the occur- 
rence of this injury. 

We should direct a strong man to so grasp both femurs 
above the knees as to bring them firmly though gently to- 
gether, in such manner as to make the uninjured limb steady 
and support the injured one, while anotlier man raises the 
patient by placing his arms under the shoulders of the 
patient. 

In this manner the patient may be lifted and placed 
upon a couch or mattress, to be removed. 

Being bo placed, the lower limbs ahould be secured to- 
gether for support and steadiness, and, in addition, a band- 
age or handkercliief should be looped about the ankle of the 
itrjured liuib, and the ends tied at such length that, when 
passed over the sound fool; like a stirrup, the patient can 
make such extension himself with his sound limb as shall 
bring the injured limb info a comfortable position, until 
Bueh time as other apparatus can be substituted. 

The patient having arrived where he is to remain per- 
manently during the treatment, adhesive straps should be 
applied, and extension of the limb made by means of a 
weight, as recommended in the treatment of morbus cox- 
arius. The weight should be sufficient, that, after a few 
hours' application, it will suffice to bring the limb down 
to its full length. 

Four or six pounds for the first few hours, and then in- 
creased to eight or ten pounds, will probably do it. The 
limb requires to be jvatched, to maintain it at its natural 
length and in proper position. 

It will be observed that we have not advised any ma- 
nipulation of the limb to ascertain the nature of the injury, 
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whether there ia a fracture or simply a sprain with eonhi- 
sion. 

This precaution, oB before intimated, gives to the patient 
the best chance of a favorable termination, which, in cases 
,of fracture, is of course union bj ossification ; and in case 
there should turn out to be only sprain or contusion, the 
same plan cf treatment is the one best calculated to benefit 
the patient. 

If, after a few days, the patient feels a conscious ability 
to move his limb and to exercise it, the dressings may be 
removed. The patient and the surgeon have botli been 
on the safe side. On the other hand, if it turns out that 
fracture has occurred, the advantages likely to accrue of 
bony union, which has been seeored by this timely cau- 
tion, can scarcely be overestimated. 

If not productive of pain, the patient can be carefully 
raised to a sitting posture a portion of the time, to relieve 
the discomfort of confinement. And again, a little change 
of position of this kind might sei-ve to bring the divided 
bone into exact apposition, if it had not been before, while 
at the same time it would not displace the fragments, 
if tlie parts were before in their natural relative positions. 

The great care of the surgeon should he, from the com- 
mencement, not to break up any periosteal or ligamentous 
union that may exist between the divided parts ; for it is 
to this connection and at this point we are to look for os- 
sifle union to commence. If we can secure o^ific union 
at one point, however small, then we may reasonably look 
for extension of the same, and an eventual firm union. 

After partial union baa taken place, the splint and ap- 
paratus for extension which we use in cases of morbus 
coxariua can be applied, and the patient allowed to exer- 
cise upon crutehea. 
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OLD DISLOCATIONS. 

FoEMEELT, when the distinctive term " old " was applied 
to luxations, it meant those, of a few weeks, or, at moet, a 
few iDonths' standing. In future, the time may be ex- 
tended to yeara. 

Heretofore tlie reduction has been by force, endangering 
.the rupture of important blood-vessels and nerves, and not 
unfrequently the bfe of the patient was sacrificed by the 
operation. The process was not dissimilar in principle to 
tlaat employed by a European surgeon, with his bone- 
cruabing machine, for overcoming true or false ancbylosie 
of joints, wbere he would place a limb, and, by an immense 
outlay of power, crush a joint, and thus be enabled to bring 
a limb into some semblance of the normal position. If the 
same result bad been produced by accident, it would be 
considered a most serious injury — one endangering life. 
How can it be any less so when done deliberately, and as 
a remedial measure ? 

The sequel proved the operation to be equally danger- 
ous ; and not only so, but a portion of those who survived 
were not benefited by it, 

At the present time, by means of the principle we have ■ 
promulgated, that a ligament, or other soft tissue, can be 
elongated to any desirable extent by the use of continued 
elastic extension, we have it within our power to reduce 
almost any dislocation, without reference to the length of 
time it has been luxated, and it can be done not only with- 
out pain or suffering, but without the slightest danger to 
life, and with almost a certainty of a perfect restoration of 
the joint to all its functions. 

This is not a process by which one joint only can be re- 
duced, but a principle equally appUcable to all — a mode 
of preparing the parts by which we can not only reduce a 
luxation successfully, but can do it without violence. 
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It is irapoBsible to estimate the value of tliis } 
it reaches Bucceasfully a class of eases that heretofore were 
hopeless. Like most discoveries of great moment, it ia so 
simple that the only wonder ia that every Burgeon had not 
recognized it. Both thia, and our discovery that muscular 
contraction performed an important part in the destnietion 
of joints, and was the prime cause of the extreme suffering 
experienced in moat diseases of tlioae parts, seemed too 
palpable to be overlooked, and only excite our surprise that 
they so long remained undiscovered. We can frankly say 
that, for years at^er the truth began to dawn upon us, we 
were more disposed to doubt and disbelieve the evidence, 
than to suppose that the profession had bo long failed to 
dbcover what apparently was so evident. We fear this 
same state of mind has too often led those compara- 
tively young in the profusion to discard glimpses of light, 
because, if true, it appeared too plain not to have been 
before recognized by the great body of eminent men who 
had preceded tliem. 

By this plan of elongating the soft tissues, all disloca- 
tions, whether recent or of many years standing ; all frac- 
tures, all deformities that are dependent upon the soft 
tissues, are entirely within our control. These soft tissues 
can be elongated or shortened as we please. Ligaments 
that are inextensible, that are designedly made unyielding, 
are no exceptions to this rule. The future alone, as the 
principle is applied to the various misfortunes of our race, 
can fully develop and make evident the importance of this 
discovery. We have reduced dislocated hips at all ]>eriods 
of time, from the recent up to that of fourteen years' stand- 
ing, and, in the latter case, restored a club-foot on the 
same limb at the same time. 

This mode of preparing a joint for reduction brings into 
their normal condition, as to length, position, &e., all the 
parts connected with it. This natural relation of the 
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surronndiiigs materially aids in retaining the bone in 
its place after reduction, as all tlie muscles, acting eqnally 
upon all sides, now serve to retain it ; whereas, by the 
former mode of forcible reduction, those muscles that were 
put upon tJie Btretcli tended constantly to withdraw it, 
and were not counteracted by those upon the opposite side ; 
for they, by reason of their having been long kept tense, 
had become elongated. 

We think this has been the cause of the difficidty surgeons 
have experienced in retaining a joint in its place, after 
they have succeeded in reducing it. They supposed the 
cavities were filled up or obliterated, and therefore the 
bone would not remain in its place. This maybe partially 
true. The cavity undoubtedly midergoes clianges when 
not used for a long time for its legitimate purposes; yet 
this is not sufficient to aeeotint for the readiness with which 
the joint will be- again luxated. If the joint is equally 
supported, or drawn upon equally on all sides, what ex- 
cept violence will displace it ? • It is at rest, neither drawn 
to one side nor the other ; therefore there is no-force oper- 
ating to remove it from the cavity. 

By the old plan of reducing the bono by violence, the 
muscles and ligaments on one side were drawn very tense, 
while upon the other they were as lax in proportion, their 
points of insertion having been moved toward their points 
of origin, as far in proportion as their place of insertion 
had changed by tlie changed locality of the head. The 
only wonder is that it would remain any length of time 
— that it was not immediately drawn out again by the 
force of thoao muscles that -were put upon the stretch. 

It should be remembered that, during this process of 
ours of preparing a joint for reduction, the muscles, liga- 
ments, and soft tissues that were drawn tense or elongated 
during the period of luxation, are gradually becoming 
shortened by the same process, and at the same time that 
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the others arc being elongated, and that they apparently 
keep pace with each other, bo that eventitally the head 
comes to the cavity with the same state of tensity of the 
snrroundings tiiat existed before the joint was luxated. 
With this preparation, there ia theoretically no more danger 
of a renewal of the loxation from the action of the muscles 
and other soft tisanes than if no luxation had taken place. 

It will he immediately recognized that all danger of 
injury to the blood-vessels or nerves by this mode of pre- 
paring the parts will he avoided, aa they elongate with the 
other soft tissues. Thia ia of the highest importance ; for 
it is well known that, in old dislocations of. the liumerns, 
attempts at reduction have in some instances been moat 
diaastroua. 

So far as the certainty of a reduction ia afleeted, a luxa- 
tion of twenty yeara' atauding is upon the same footing aa 
one of twenty days. The principal difference ia in the 
length of time requisite to accomplish it. We do not say 
there is the same certainty of the joints being equally use- 
ful in both cases, only that each can with certainty be 
reatored to its original locality. 

In making extension for the reduction of aome disloca- 
tions, as of the hip-joint, which, it is known, may occur in 
various directions, the hone may be iised aa a lever ; hut 
the bone ahould not be ao used, &ince it will, if it do nothing 
worse, eloiigate parts which perhaps do not require it. 

Thia difficulty is more liable to occur in joint d'iseasea and 
deformities, than in luxation. The extension should be 
made in that line which acta most directly upon those parts 
that are the most tense when the limb ia tnoved in the di- 
rection of tlie joint, consequently they require to he elonga- 
ted most. This should be watched during the progress, so 
that, in the end, when the head of the bone ia restored to 
the cavity, all of the surroundings of tlie joint will be 
uniformly tense 
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It would require a volume to give ininnte directions for 
tlie treatmentof every luxation that might take place. We 
trust tlie general principle lias been ao fully exjilaiued that 
any ingenious surgeon can apply it in auy given case. 

It has been our endeavor to arrive at first principle ; if 
these are well understood, the apphcation ia comparatively 
easy. 

CONGENITAL DISLOCATIONS. 



Several theories have been advanced &om time to time, 
intended to account for the occurrence of dislocations in 
ntero. While we have no new hypothesis as to the caufie 
of these abnormal conditions to advocate, we have some re- 
markable cases to offer, difl'ering from any upon which 
theories have been heretofore predicated, and we propose 
to devote a few pages upon this subject, for the purpose 
also of presenting to the profession an abstract of the prin- 
cipal features conceded to pertain to such cases, and more 
specially to offer certain modifications in the plan and 
apparatus required, so simplified as to constitute, in our 
judgment, a decided improvement in their treatment. 

Among the hj-potheses bearing on this subject which 
have had their supporters, may lie mentioned external vio- 
J.ence acting itpon the child while in utero. The possibility 
of the limbs of a child contained within the organ of gesta- 
tion being dislocated by falls, blows, or compression upon 
the abdominal walls of the mother, was allowed by Hippo- 
crates, and it has also been conceded that these inalforma- 
tiona may be due to a hereditary transmission. It h^ been 
claimed, in opixteition to the theory of external violence 
producing dislocations in utero, that certain dislocations, 
as for instance at the hip-joint, from traumatic causes, are 
exceedingly rare in early life, and that any tbrce origina- 
ting externally of a mechanical kind, and of sufficient en- 



DISLOCATIONS. 



43 



ergy to act upon the ftstiia in iitero, would be more apt to 
produce fracture than dislocation. 

Tlie hjpotliesia of Dupuytren is based upon the supposi- 
tion of an original vice of coivformation, depending upon 
a defect in tJie constitution of the genu, and he states that 
aimultaneous displacement of both femurs is observed in 
most of the individuals so affected, and also that females 
are more prone to this congenital defect than males. But, 
altogether, his hypothesis is considered unsatisfactory, and 
to have no support from physiologieal facts. 

M. Breschet considers thesedislocatiorLSto result from an 
arrest <f developmeiit at the cotyloid cavity. 

M. Cmveilhier, however, in his Pathological Anatomy, 
does not corroborate this idea, nor is this view sufficient to 
explain the occurrence of these displacements in other 
joints. 

Among the hypotheses of older date, and which has more 
recently been advocated 'iij M, Parise, may be mentioned 
that which ascribes thrae malpositions to certaiii articular 
diseases occurring in thefmims during intra-uterine life. 

The articular diseases referred to are those which cause 
an effusion of fluid into the cavity of the joint. But the 
fact, that congenital dislocations at the Lip-joint have been 
met with in the fcetus in which there was not any super- 
abundant secretion in the joint, shows that this theory is 
not infallible. 

The more modern and probably correct theory, inasmuch 
as it may account for a larger number of cases than any 
other upon this subject, is that advanced in an able Mono- 
graph upon " Congenital Dislocations of the Femiir^^ by 
our esteemed friend, Doctor J, M. Carnochan, of this city, 
who attributes these abnormities to a " spasmodic retrac- 
tion of the muscular tissue," and refers these retractions, 
upon which he claims congenital dislocations of the head 
of the femur from the cotyloid cavity depend, to '■'a per- 
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verted condition of the excito-mi 
la spinalis, and more ey>ecially of tliat portion of it which 
is in direct relation with t/iereflex-motornervorm f&crs dis- 
tributed to the pelvifemoraZ muscles surrounding, and in 
connection with, the ilio-fenioral articulation^^ But even 
this does not account for all tlie casea that oecnr, and it is 
probable that different cases are produced by different 
caiieeB. 

The joints most liable to this variety of luxation are the 
liip, wrist, and slionlder ; but we have now under treat- 
ment a case, where the hip and knee were both dislocated 
at birth, the legs being doubled over in front at the knee- 
joint, BO that the doreum of the foot rested in contact with j 
the pubis. 

It may liappen that these dislocations occur in the shoul- 
der and wrist, or in one of these joints and the hip of the 
same subject, or may occur singly, or in- some eafles there 
maybe double dislocation, both femurs, for instance, being 
luxated. Both sexes are subject to this malposition, but j 
females have been found more liable to it than males, in. ] 
the proportion of at least three to one. These dislocations 
ore conceded to bo occasionally hereditary, notwithstand- 
ing the conflicting hypotheses entertained regarding their 

M. Dupuytren relates an illustrative case of a fitraily 
living in Nantes, France, several members of which, were 
afflicted with congenital dislocations of the femur, and 
gives, as follows, the history of the oldest member of this 
family, a female, at that time eighty years of age, named 
Marguerite Gardas, and which history was corroborated. 

"Marguerite Gardas is a large robust woman, in whom 
the malposition was not prominently marked nntil she was 
thirty years of age, and its symptoms are those of a spon- 
taneous luxation of the feranr. 

" Two of her aunts on the maternal side, who died at sev- 
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enty years of age, had been afflicted with lameness from 
their earliest attempts at walking, and they were in the 
habit of stating that they had always been lame. 

" Their liips were elevated, protuberant, and abruptly 
prominent, and they walked with their elbows projecting 
backward, and in a waddling or hobbling manner. 

" Marguerite's father had had a sister, lame upon the right 
side from birth, who died at eighty years of age. Another 
sister, who was well formed, gave birth to a female child, 
which had shortening of the right inferior extremity. 

" With Marguerite, the affected limb is one-fonrth less in 
diameter and considerably shorter than the healthy mem- 
ber. 

" She has had a daughter, who has congenital shortening 
of the right inferior limb of about three inches, although 
her father is a forei^er, healthy and well formed. This 
girl is also married to a man of healthy conformation, but 
whose father had a congenital luxation of both femurs- 
She has had four children, two of whom have liad congeni- 
tal dislocation of the femur. The one is a young woman 
twenty-three years of age, and h as luxation of both femurs, 
the heads of which are situated in the external iliac fossa; 
the other is a young man twentj-oue years of age, who has 
a congenital dislocation of the left femur, which limb is five 
inches shorter than the other ; the head of the bone lias 
ascended upward and backward : the trochanter major 
projects forward and putward, and the toes are turned in- 
ward ; the two limbs are equally weJl developed." 

Si'MPTOLIS. 

The symptoms of congenital dislocations vary according 
to the time of life of the patient at which they are brought 
under notice. In the infant, tlie signs are not so definitely 
marked as after the patient has walked, and, by carrying 
the Buperincumbent weight of the body during progression. 
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has forced the head of the femur more and more upward 
and backward npon the dorsimi of the ilium. 

The changes produced by these malformations can be 
better observed by inspection when the patient is entirely 
stripped of clothing, when manual and visual examination 
will enable us to trace the altered relations of the compo- 
nent parts of the ilio-feinoral articulation, as well as the 
fonetional dJBturbance occurring at the joint itself, as re- 
gards its various movements. 

The deformity is often almost symTnetrical, when the dia- 
location of tbe femur upon the ilium exists on both sides. 

The lower limbs may have the same development and 
length, hilt the body being normally formed, there is seen 
to exist a marked disproportion between the relative size 
and height of the trunk, aud tlie length of the lower ex- 
tremities. 

Cases of double luxation of the femnr upon the ihum, in 
an adult person, present, when viewed in the erect posture, 
curvature forward of the lumbar region, and convexity of 
the anterior wall of the abdomen ; the pubic region seems 
to be tilted forward and downward, while the lower part 
of the trunk appears to be sunk down, which is in fact the 
ease, between the upper portion of the thighs, which gives 
to the arms the semblance of being relatively too long as 
compared with the length of the legs, the extremities of 
the fingers being in acme cases on a level with the patella. 

The great trochanter on each side is unnaturally promi- 
nent, and, being situated considerably higher and much 
nearer the crests of the ilia, forms, with the retracted mus- 
cles surrounding, by crowding them upward, an unusual 
eminence, somewhat rounded on each aide at the upper and 
lateral part of the hip, which leaves the lower and posteri- 
or part of the nates flatter than natural. 

The traction upon the soft tissues, by the heads of the 
femurs, has a tendency to denude the tuberosities of the 
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iscliia of muscular tissue, leaving them covered only by the 
integuments, and also giving to the inguinal fold a more 
oblique direction. The two limlDS may retain nearly their 
natural direction, or may incline obliquely inward at the 
knees, forming more or leas an angular deviation from a 
vertical line. In cases of this kind, the patient can usually, 
when standing erect, rest upon the entire sole of the foot, 
as in this passive state the muscles surrounding the hip are 
relaxed, and allow the femurs to ascend to their utmost 
height upon the iliac bones : but this ascent of the heads 
of the femurs upon the dorsal aspect of the ilia puts tJie 
psoas magnus and ihacus intemns of either side upon tlie 
stretch, and tends to draw forward the lumbar and 
lower doi-sal vertehne, and thus aid in producing the ab- 
normal convexity of the anterior wall of the abdomen, and 
the exeurvation of the loins. As the posture of tlie indivi- 
dual varies, the feet will be turned outward or inward, 
aa pertains to such dislocations of traumatic origin. 

When the patient ia placed horizontally on the back, 
most of the symptoms observed in the erect posture dis- 
appear ; the superincumbent weight of the trunk being 
removed, the muscles surrounding the thighs allow the 
femurs to descend to a nearly natural direction, and the 
psoas and internal iliac muscles being relaxed or relieved 
of traction, the curvature of the lumbar vertebriE and the 
convexity of the anterior abdominal parietes become al- 
most entirely effaced. This constitutes an important ele- 
ment in the differential diagnosis between the congenital 
and traumatic dislocations at the hip-joiiit. 

Manual examination of the parts is unattended with 
pain, or, if pain is present, it is much less than in the trau- 
matic form of dislocation. There is also much less, if any, 
swelling ; the head of the bone can be felt in its abnormal 
position ; motion is either much impeded or too free. Ex- 
tension and counter-extetnion in young subjects generally 
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readily restore the displaced articular surfaces in apposi- 
tion ; bnt tliey are aa easilj? returned npon the doisum 
ilti by retraction of the muscles, as eoon as the extending 
force Ih discontiuaed, on account of the head of tlie femor 
meeting; with insafficient resistance at the brim of the ace- 
tabulum. In old aubject^, reduction is always proportion- 
ally difficult, especially where the head of the femur has 
scaped from tlie natural capsule in which it was origi- 
nally inclosed, and a new socket has been formed, by 
adventitious, growths, in a similar manner as is liable to 
occur in traumatic dislocations in this region. 

In young subjects, where the diagnosis is obscure, it 
may be rendered more certain by flexing the thigh upouthe 
pelvis with slight adduction, and, by tracing a line from 
the anterior superior spinous process of the ilium to the 
moat i>rominent point of the tuberosity of the ischium, 
this line will, in the normal position of the head of the 
femur, nearly correspond in ita course with the summit of 
the trochanter major ; whereas, if the head of tlie femur 
be displaced upward and outward, the line will pass more 
toward the base of the trochanter, according to the height 
to which the femur has ascended. 

Efforts at locomotion will show the extent of functional 
derangements of the joints, either by the limited or too 
IVoo motions which the joints may be made to perform ; 
and in adult persons affected with double dislocations of 
the femurs, the peculiarities of the gait. in waiting and 
otlier US08 of the legs are sach aa do not pertain to other 
varieties of lameness, resulting from other derangements 
at the hip-joint. 

lu consequence of the mobility of the heads of the fe- 
TTiurs, and the movements they undergo, in walking, of 
alternate elevation and depression, and the strain which 
is put upon the psoas and internal iliac muscles, first on 
one side and then on the other, as the weight of the body 
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ia sliiftcd from oiie leg to the other, a peculiar lameneaa ia 
produced, which has been compared to the hobbling gait 
of the duck ; and these movements are often accompanied 
by a crepitating sound, loud enough to be heard at a con- 
Biderable distance. This augraeefiil gait, resulting from 
lack of support of the femnra at their natiu-al place of ap- 
position, the cotyloid cavities, and their consequent ascent 
upon tie dorsaof the ilia, is lesa observed during the acts of 
dancing, running, or other quick movements, probably on 
account of the more energetic contraction and compression 
of the surrounding mnscles exerting a restraining influence 
upon the heads of the femurs, holding them in a more 
fixed position, and thus preventing their oacillationa. Pa- 
tients, however, troubled by this affection canuot undergo 
much exercise without inducing fatigue, in consequence of 
the strain upon the muscles in their changed position and 
perverted action, the fiiction of the displaced heads of the 
femm-8 upon the ilia, and the constant efforts kept up in 
balancing the body upon an axis so materially deviating 
from the centre. The limba themselves admit of extension 
and adduction with facility, but abduction is quite limited. 
Flexion can be effected with great ease and freedom, cases 
having been known in ^vliich the limb could be made to 
touch the anterior part of the shonlder. 

In congenital dislocation of the femur upon the ilium on 
one side only, the general characteristics in relation there- 
to are similar to those which obtain in the double luxa- 
tion. 

There is more or less lateral curvature of the spine, in- 
clining toward the affected side of the pelvis, which latter 
ia also depressed below the level of the healthy side : and 
the same appearances exist on the affected side as to the 
protuberance caused by the head of the displaced bone 
crowding upward the muscles, t]ie modification of the fold 
between the nates and thigh, the oblique direction of the 
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inguinal fitid, and, in the lemale, niore or leas deflexion of I 
the border of the \Tilva, which is drawn upward and out- 1 
ward on the side correapouding to the luxated femur. The 1 
limb is Bhorteiied from a few lines to two or tliree inchefl} | 
according as the femur has mounted along the doreum ilu, J 
and 19 generally not bo well developed as the sound one, I 
tlie muscles being smaller and softer. 

By placing the two anterior superior spinous prooesseB I 
of the ilia upon a level, the internal malleolus of the at f 
iected limb will be found situated higher than the one I 
upon the opposite side, and will indicate the extent of the ] 
shortening. The ati'ectcd limb ia more or less bent at the I 
knee, witli a tendency to cross the sound one, while the I 
foot is in a state of extension and rests upon the toes, f 
This varies according to the length of the neck and head, i 
The more marked, the more perfect they are. 

The head of the femnr, in its natural position, can 1; 
felt by grasping the upper and outer part of the thigh in I 
such manner that the thumb maybe placed transversely ] 
in the fold of the groin, a little external to the point where 1 
the pulsation of the femoral artery can be felt, when, if a, 
movement of rotation be given to the head of the feraur in 
its natural socket, it will be felt to roll under the thumb 
and fingers; the absence of this sensation of a rounded 
body moving under the fingers may be taken as a certaia ] 
8ign of displacement. 

The same manual examination in cases of single luxa- 
tion applies as in. eases of double displacement. 

The lateral inflexion of the spine in the single cases be- 
comes less marked, or entirely disappears, if the patient be 
placed upon his hack, in which position the limb can also 
be pushed upward toward the crest of the ilium, or pulled 
downward so as to be of the same length as the sound 
limb. 

The diagnostic sign mentioned in speaking of the double 
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TSriety of this luxation, viz., drawing a lino from the an- 
terior superior Bpinous procesB of the ilium to the most 
prominent point of the tuberosity of the ischium, having 
flexed the thigh upon the pelvis and slightly adducted it, 
and ohaerving whether the summit of the trochanter ma- 
jor is found to pass superiorly to this line, in wliicli event 
the dislocation of the head of the femur may be almost 
to a. certainty pronounced to have occuiTed, is particularly 
useful in detecting tlie existence of the single disloca- 
tion, which is more difficult to diagnose than the double 
form. 

DIAGNOSIS. . 



Traumatic dislocation of the femur upon the dorsum of 
the ilium from external violence is theafleetion most liable 
to be confounded with the congenital form of tliis luxation. 
Sti-umous synovitis of the hip-joint, attended by epoiita- 
neoi^ dislocation, from destruction of the articulation, 
might also be mistaken for the displacement in question. 
But an examination of the characteristics will enable us 
to arrive at a correct solution of the case. 

In the congenital dislocation of the head of the femur 
upon the external iliac fossa, the history of the case will 
show that lameness manifested itself from the earhest 
period of infancy, and upon the first attempts to walk ; 
that the general health of the patient was good ; that there 
was absence of primary inflammatory symptoms of the 
hip-joint ; that there was no injury Bustained to which to 
attribute the lameness ; that the hobbling gait existed 
during efforts to walk, from the first attempts at progres- 
sion ; that the prominent convexity of the anterior wall of 
the abdomen and the concavity of the lumbar region ex- 
isted at the commencement ; that there is generally sym- 
metrical dislocation on both sides ; that these appearances. 
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to a great extent, disappear on the patient being placi 
on the back ; tiiat the bead of tbe temiir may be made t 
ascend and descend upon tlie dorsum of tbe ilium tbrou^l 
a space of from two to three inctiee, the upper margin < 
the great trochanter becoming nearly horizontal with thol 
crest of the iliara, or appearing correspondingly below thofl 
same point, according as the limb is pushed upward i 
pulled downward ; that these movements are unattended' J 
with pain, and will, when compared with the lessened I 
mobility uf the joint in recent cases of this dislocation pro- 1 
duced by external violence, the shortening of the limb, I 
the inversion of the toes, and more flattened appearance 1 
of tbe hip; or, in eases of Btrumous disease of this articu- I 
lation, in which there can be traced an inflammatory con- J 
dition of the hip-joint, with accompanying fever, pain, J 
&e. ; the formation of abseesses, the existence of fistulse, J 
and, in the latter stage, the ulceration and disappcaranoo | 
of the head and neck of the bone, the trochanter alone | 
being left resting in the acetabulum or upon the dorsam 1 
ilii ; and the frequent occurrence of anchylosis, and re- i 
suiting flat aspect of the hip — form, collectively, an a 
blage of facts which cannot but enable the surgeon to come I 
to a correct conclusion, and discriminate with certainty I 
which of the three conditions he is called upon to attend. 

This congenital dislocation of the bead of the femur 1 
upward and outward upon the ibum baa been confound- 
ed with strumous disease of the hip-joint more oiten than 
any of the other affections incident to the ilio-femoral 
articulation. 

The lameness in the^strnmoua form of disease does not 
become apparent until the close of the first stage of the 
disease, and is nnaecompanied by any perceptible shorten- 
ing of the liuib, and considerable pain is felt when any 
motion ia made wliich causes increased presanre of the 
Lead of the bone against the acetabulum ; and this pain 
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is mostly referred to the region of the knee of the afl'eeted 
side; whereas, in congenital luxation, movemeuta of the 
joint are eifected with great ease, and unattended with 
pain ; uor does the patient Bhrink from manipuktion of 
the parts, as in the stnimoua disease of the joint. 

The health of the patient always sutfers in strumous 
disease of the joint, but does not in cases of congenital 
luxation ; hesides, it ia extremely rare for the etnimous 
disease to occur in both hip-joints simultaneously ; but this 
ia quite common in the congenital form under considera- 
tion. 

The differential diagnosis may be aided by reference to 
our article on Strumous SyTWvitis. 

There are other affections mentioned by authors as 
liable to be confounded with congenital dislocation of the 
femur^ a familiarity with which wiU. aid the surgeon in 
his differential diagnosis. 

M. Guiirin mentions a class of congenital deformities of 
tlie hip, which he calls pseudo-luxations, because they are 
incomplete, but simulate the complete form. Two varie- 
ties of this deceptive form may occur, one simulating dis- 
location of the femur backward and outward, the other, 
dislocation downward and forward. The deformity con- 
sists in a permanent abnormal direction of the limb, aud 
is attributed to morbid muscular retraction, exerted, how- 
ever, in an insufficient degree to produce complete disarti- 
culation of the head of the femur. Other alterations in 
the head and neck of the thigh bone, and of the acetabu- 
lum, are mentioned, such as an abnormal enlargement of 
the cotyloid cavity, allowing unusual latitude of motion 
to the head of the femur ; an exostosis arising from the 
bottom of the acetabulum, and crowding tlie head of the 
femur beyond its natural position ; a malformation of the 
ilio-articulating extremity of the femur, in which the head 
and neck are partially atrophied, and apparently merged 
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into the trochanter major which rises above them ; and 
an atrophy involving one-half of the pelvis as well as the 
corresponding limb. 

It has been observed by Sir E. Brodie that the femnr, 
tibia, and £bula of one lower extremity may be shorter 
than those of the other limb, fi\5m congenital conforma- 
tion. 

Interstitial absorption of the neck of the femur is liable 
in old age, and causes shortening of the lower limbs, and 
also prediapoaes to fracture of the neck of the femur. 

Pelvic deformities, of a rachitic origin, may also occur, 
giving rise to malpositions of the articidatiou ; and Del- 
pech mentions an atrophied state of the halves of the 
sacrum and of the ilium, as causing lameness. Various 
other anomalies, causing lameness in walking, may simu- 
late more or less the congenital dislocation of the head of 
the femur. 



PATHOLOGY. 

The morbid appearances to be met with in post-mortem 
examinations of this luxation vary according to the age 
of the patient. The acetabulum is generally deficient, 
and in some cases almost obliterated, being filled up with 
cellulo- osseous material, leaving a small, irregular, oaseous 
prominence, devoid of cartilage and synovial membrane. 

The head of the femur is altered from want of vascular 
nutrition, its normal relations with the articular carti- 
lages, the round ligament and synovial membrane being 
interrupted, and becomes flattened at its antero-internal 
aspect, particularly where it impinges upon the osseous 
tissue of the ilium, npon the dorsal surface of which it 
resta in a sort of superficial fossa. The neck of the femur 
is found small, short, and stunted, and so changed, in the 
direction of its bearing to the axis of the femur, as to 
bring the head of the bone more on a level with the tro- 
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cbanter major. Tlie osseous tissue of the "head of the 
temur is fouud more brittle, and of less fimmesa than na- 
tural, from perverted nutrition, and where the case is of 
long standing, the head and neck of the bone are fouud 
to hare almost entirely disappeared, leaving the ligamen- 
tous attachments between the pelvis and trochanter. 

There can be no doubt as to the degeneration and 
atrophy of theee parts being due to interrupted circula- 
tion, arising from the displacement, causing torsion and 
strangulation, or, at least, stretching of the nutrient ves- 
sels to such an extent aa to interrupt the supply to the 
osseous tissue. 

In consequence of the ascent of the head of the fenitir 
upon the dorsmn of the ilium, the capsular ligament and 
the hgamentum teres are found elongated beyond their 
normal length, and the round ligament participates also 
in the tension. 

These may remain intact for years, but eventually, from 
continued friction and pressure, absorption takes place, 
and they give way, allowing the head of the femur to es- 
cape from its cavity, and to come in direct contact with 
the osseous structure of the dorsum of the ilium ; and it 
has been observed that tliesc soft tissues may change and 
coalesce to form a strong ligamentous band attached be- 
tween the maigins of the acetabulum and the upper por- 
tion of the femur, Nature often makes reparatory efforts, 
after the escape of the head of the femur from its natural 
capsule, to form a receptacle for it upon -the surface where 
it has become lodged, and also to form a new capsular 
ligament, which is generally attached to the dorsum and 
surrounding portion of the ilium in contact with the head 
of the femur, and, at the other extremity, to the margin 
and perforation of the old capsule through which the 
head escaped, and radiating iibres form and t 
strengthen the provisional capsule. 
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The new socket will generally amount to Bimply a gle 
noid depression upon the don>uiii of the ilitira, but it n 
occur, as after traumatic diflloeations, tliat new oaseoDl 
matter is thrown out upon tlie ilium, which will, to eom 
extent, form a cup-like imitation of the original cavit} 
Aa nature progreaaes, tliia socket may present a 
articulating surface, with a. lining somewhat analogous t 
synovial membrane ; or, from age and friction, it may I 
come polished. When the caseous surfaces in contact ai«] 
not protected by the intervention of any soft tissue, theg 
produce a crepitating sound as they move upon est^'l 
other. 

The surrounding muscles present changes from the nor-f 
mal condition of health, according to the age of the -pnr 
tient and habits of life; they may be either atrophiedj.l 
hypertropbied, or degenerated into a yellowish, fatty,T 
fibrous tissue, which result from perverted action of thftl 
pelvi-femoral ranscles, some of them being so placed, i] 
consequence of the luxation of the liead of the femur, a 
seldom to be brought into a state of action, vpbile otheral 
have to perform additional work ; this increased exercise 1 
to certain muscles, as the gluteus maximus and graeilia, J 
induces a hypertrophic state ; still more energetic tractioa 1 
long continned is apt to induce tibrous degeneration, as i& I 
seen in the conjoined tendons of the psoas magnns and J 
iHacus internus, and often of the gluteus minimus; while 1 
relaxation and want of exercise of the gluteus raedius, and j 
suck other of the pelvi-troehanteric muscles as have had i 
their points of origin and insertion approximated by the 
displacement of the head of the femur, are liable to fatty ' 
degeneration, in which latter case their action, or power 
to act, is very limited, if not entirely annihilated. 

The arteries in these cases are sinuous and serpentine, 
and are more or less contracted in their calibre, while the | 
veioB are more direct in their course, and larger than nor- 
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mal in their diameters. The nerves are t 
direct coarse for distribution in the muBCular tissues, and 
are smaller than natural. Extension of tlie limb for the 
purpose of effecting the reduction would, therefore, be 
apt to stretch the nerves and cause some pain, but would 
not, on account of the flexuous course of the arteries, parti- 
cularly affect them. 

The stretching to whicli the arteries of the ligamentiim 
teres must be subjected, in the early period of the luxar 
tion, undoubtedly lessens their calibre, producing com- 
pression and arrest of the flow of blood to nourish tlie liead 
of the femur, which is supphed tiirough this medium, and 
also depends indirectly upon the periosteum and internal 
medullary membrane. In consequence of the arteries in 
the vicinity of the dislocation not being of their normal 
size, the medullary membrane is not supplied sufficiently 
for the interior nutrition of the bone, while, from the same 
inadequate supply to the periosteum, the more superficial 
parts of the bone also suffer from want of nourishment, 
and hence the liability to curvature or fractures, from the 
inordinate muscular traction to which some of the mus- 
cles, in cases of congenital dislocations, subject the femur, 
in certain positions in which their direction is perverted. 

Malformation of the pelvis is an invariable accompani- 
ment of this form of congenital dislocations, and, in the 
female, may give rise to serious complications in eases of 
parturition, inducing the necessity of premature labor or • 
the use of instruments. 



We have given very fully in the foregoing pages the 
opinions of writers upon this subject. "What follows will 
be a statement of our own views, in the form of a com- 
mentary on some portions. The treatment is entirely our 
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"Wo canuot assent to the belief that external violence, 
applied to the child in utero, would be more apt to piodnce 
fracture than dtslcication. On the contrary, we can hardly 
coneeive of a fracture iu utero of the long bones, for the 
eame reason that it is eo rare in «a7^m-titerine life, viz,, that 
the bones are bo very soft and pliable, they would bendfl 
rather than break upon the application of force ; the direol 
tion of their axia in utero being at a very acute angle with- J 
the trunk, they would be apt to Blip past the socket, pap-l 
ticnlarly if such external forte were applied upon the femnz'l 
when in this flexed position upon the abdomen of the cbildfl 
which it usually maintains during gestation. Again, thel 
muscles, in this closely flexed position of the femur, are mM 
arranged that their action would aid any external forcel 
applied in the direction of the shaft of the bone, and it is 1 
not unfrequent that the knees of the fcetus are the most I 
prominent presenting part, when the hand is applied opoa 1 
the abdomen of the mother over the uterus. 

POSITION OF THE BODY. 

The incurvation of the lumbar region, the corresponding J 
projecting of the shoulders and head backward, the tilting J 
forward of the pelvis, we can not admit as being due to the J 
strain upon the psoas magnus and iliacns intemaa mQ»>J 
cles. 

This position of the body, when ei-ect, is simply a neeeB^"! 
sity on the part of the individual to support the centre of 1 
gravity, as illustrated in cut on page 65. It will be seen 1 
that almost the entire trunk is in front of its pelvic sup- j 
port ; consequently, the centre of gravity falls in front of ( 
the base represented by the feet. With this position of the 
femurauponthepelvis, the only way for the person to stand I 
is to throw the head and shoulders back until theyhalanea I 
that portion of the body that is in front of the femurs. 
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That thia position of tlie spine, and the tilting of the 
pelvis, is for the purpose of sustaining, when erect, the 
centre of gravity, is evident from the fact that, if the 
patient is placed upon the back, and the limbs thrust up 
to the same point they are when standing, we get no al- 
teration of the pelvis or spine, which alteration would 
necessarily foUow if the strain upon the psoas and iliacus 
muscles were the cause. The supposition of writers, that 
the curving of the spine and the tilting of the pelvis were 
reUeved when in the prone position, because the femurs 
were allowed to come down until all strain upon their 
muscles was removed, iB not correct. The strong glutei 
muscles hold the femur up, and must be overcome before 
the other muscles can be relaxed. The thrusting of them up 
■with any amount of force, when the body is prone, .will 
not produce the deformity. 



POSITION OF THE HEAD OF THE FEJIUB. 

The directions given by authors for finding the head of 
the hone in its abnoiTaal position, cannot he relied upon, 
for, in many cases, even the neck is but slightly developed, 
or, if developed, was afterward absorbed, so that we must 
depend upon other evidence. 

The position of the trochanter, in reference to the su- 
perior spinous process of the iHum, is sufficient to enable 
the Burgeon to decide whether there is displacement. The 
patient should lie flat upon the back, that the position of 
the pelvis may be correct. When in this position, a perpen- 
dicular from this process will pass above the trochanter 
(when in its normal position), in & child under five years, 
from one-half toono inch, varying therefrom according tothe 
size of the child ; the femur should also stand in a line with 
the axis of the body, antero-posteriorly. If but one limb is 
displaced, we have the other to compare it with. The al- 
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teratioii will bo most apparent when the patient is support- 
ing his weight upon the feet, as this position shows not 
only the displacement at the pelvis, but its eflect in 
diauging the figure, in order that the centre of gravity may 
be supported. A corroborative tost will be to rotate the 
limb, and thereby ascertain the point around which the 
limb revolves. 



ADDUCTION A9 A 8HJN OF D 19 PLACEMEN.!. 

The adduction of the limb, as a sign of displacement, 
depends upon the fact of wliether the head and neck are in 
a normal condition of development. If they are normal, 
we shall have the same position of the limb as in tranmatio.a 
hixation ; the knee will be in contact with the other limb f 
above the joint, the foot at right angles with its fellow, i 
when comparetl with the sound limb, will appear from two I 
to four inches shorter. If the head and neck are in 
ture, or absorbed, there will he bnt little if any adduction, \ 
bat the whole limb will stand much closer to the body, and I 
the inside of the thigh may pass by the median line. When^'"! 
compared with its fellow, the hip will be found much lea 
prominent. 

In walking, if the head and neck are of normal size, the''* 
heel will he drawn up, the weight resting upon the toes, 
and when in this position, and the body U moved forward, 
the foot rolls upon its outer edge, and has all tlie appear- 
ance of a club-foot. In a few years it becomes fixed, and 
the muBcles are lost to the will, as in club-feet. 



TffE COTYLOID CAVTCX- 

We are inclined to the belief, that in most cases of con- 
genital dislocation of the hip, the bony portion of the 
cotyloid cavity is fully developed, but the flbro-cartila- 
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ginoiis portion is not, or, if formed, is absorbed as useless. 
The degree of development of the fibro-eartilage depends 
verymucb upon the time at which the luxation took place ; 
if near the time of birth, it would be quite perfect. 



pnreioLOGicAL effects of keditction. 

We would remark in this connection that, judging from 
the efforts of nature to retain the functions of a joint, al- 
though the several parts comprising it are in new and ab- 
normal position, we are encouraged to believe that, when 
the imperfect (by reason of arrest of development) bead 
and neck of the femur are placed in what may exist of an 
acetabulum, and retained there unremiuingly, tlie fimctiona 
of a joint being kept up and stimulated by passive exer- 
cise of the parts, that, after we Iia,ve done this much, the 
original law of development will come to our aid, and that 
the sound parts will be partially if not wholly restored, or 
at least will keep pace with the future growth of the 
body. We have better reason to anticipate such a result, 
than other changes and efforts at reparation that we observe 
to take place in many eases of injury. 

The younger the subject at the time of reduction, the 
greater the probabilities of a perfect recovery. The mere 
restoration of parts to tlieir natuTal position will not be 
sufficient ; tLey must not only be restored, but passive mo- 
tion must be assiduously performed, while at the same time 
it should not tend to displacement. As much depends upon 
our bringing into action the law of functional growth as 
the law of primary development. There have been in- 
stances where all the parts of a joint, even to bone, have 
been formed where none e^sted previously. 
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PATHOLOGICAL CHANGES DITEINO F<ETAL LIFE. 
Authors epeak of tlie pathological changes of the pai 
in and about a joint (lielocated during ftetal life. It id 
difficult to decide whether any of the changes mentionec 
existed at the period of the luxation. It is most probabI«1 
that the major part are the result of the dislocation ; thejp 
follow from the abnormal position and derangement of tht 
function of the joint. Some muscles become quite usclesSfl 
therefore degenerate ; others are placed in so abnormal a po>fl 
sition, yet retaining their function, that corresponding^ 
changes necessarily take place in them also. The head o 
the bone, while retained in the capsule, yet removed firoml 
the cotyloid cavity, will constantly press upon thai 
capsular Ugament, and this pressure will produce abaorj 
tion ; again, the function of the limb may be so much i: 
paired that growth will be interrupted. 

TIIE CAF3E OP ITS GREATEB FEEQFEJICX IN FEMALES. 

This form of dislocation is said to occur much more fre-l 
quently in females than in males. It would at first appear J 
that no theory could satisfactorily account for this ; 
when we take into consideration the fact that the pelvifl-J 
in females is larger in proportion than that of males, itl 
follows consequently, that the femur can be placed at a-l 
greater angle with the cotyloid cavity — an angle that J 
would allow the head to pass out more readily than in f 
the male, if force were applied in the right direction at J 
the time, "We think this fact will satisfactorily account | 
for females being more subject to congenital luxation! 
of the femur than males. 

That congenital luxation should occur so much more | 
frequently in the hip than any other joint, would rather I 
favor the supposition that it was caused by some violence, 
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or Bome spastie contraction of the musclea, while the limb 
■wa3 closely flexed upon the abdomen. 

We have had one caee of luxation of both hips, in a hoy 
six years old, occurring atter paralysis from teething. The 
Lead of one femur was upward and backward, the other 
downward and inward into the thyroid foramen. Both 
were reduced by continued elastic extension. 

CASE 1. 

Carrie B. Oshome, daughter of D, Henry Osborne, 
Esq.j of Victor, Ontario Co., New York, aged six years, 
came under my observation, November 29, 1864. Her 
condition was as follows : — 

General health good, whole body well nourished, and 
well formed, with the following exception : Dislocation of 
both femurs upon dorsum illii. Trochanters three-fourths 
of an inch above superior spinous proeesa of the illia, and 
back of their normal position with the axis of the body, 
slightly adducted, hut the upper portion of the femurs stand 
much nearer the centre of the body than natural, the in- 
side thighs pressing upon each other, and overlapping the 
vulva ; the femurs can be hut slightly abducted ; knees 
perfect, feet stand parallel, toes cannot be turned out as with 
other children. The right limb can be brought down by 
extension, until the neck or'miniatnre head can be felt to 
pass over a ridge apparently of bone, probably the border 
of the bony portion of the acetabulum. Rotation of the 
femur gives the same sensation. The are described 
by the trochanter during rotation, is small, showing 
that the head and neek are imperfect, or but partially 
developed. In drawing the limb down, the thigh is seen 
to recede from the vnlva. This separation was very 
marked after the limbs had been under treatment by 
continued extension — the extension liberating them, and 
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thus aUowing mucb more freedom in thrusting them x 
or in drawing them down, wliich rendered tlie approai 
and Beparatioii of tlie tliij^h niucli more apparent. T 
np, they crowded upon cacli otlicr ; 1)ut, when drawn d 
they were an inch asunder. A jjortion of this, however, wmI 
owing to elongating the soft tissue of the thigh, -After ex-j^ 
tension had been applied several weeks, abduction w. 
perfectly free ; the trouhaiiters were three-fourths of a 
inch below the superior sjiinous process of the illia. 

The neck and head of tlie left lemur appeared to \ 
more perfectly developed than the right, yet this waa miu 
below the natural standard. In the erect position, 
lumbar portion of the spine was very concave, throw 
the abdomen far forward, the shoulders and upper p 
of the trunk were drawn back beyond their natural p 
tion with the rest of the body, the pelvis tilted forward'fl 
and downward, changing the superior strait almost to ft3 
right angle with a perpendicular, while the patient v 
standing. The position of the femurs, in reference to the^l 
axis of the body, was most marked, leaving quite two* | 
thirds of the antero-posterior diameter of the pelvis and ab- J 
domen in trout. That this tilting of the pelvis and flexure of 1 
the spine was not owing to contraction or shortening of Hh^ I 
psoas magnns and iliacuB muscles, waa evident from &s 1 
fact that, when the patient was laid upon her back, 
witli the lumbar region resting upon the couch, the limbs 
could be brought straight without changing the spine ot -J 
pelvis. 

To test this, we placed the patient, as mentioned, with 1 
one hand under the back at the lumbar region, the otherJ 
upon the limbs, they being flexed, gradually preseiog-fl 
them down to a level with the back, without any change* 
in the pelvis or spine, while the trochanters remained up I 
in the same position they occupied when the patient was ] 
erect. Neither did forcing the femurs up change or tilt j 
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the pelvis or curve the spine, We think these facta prove 
ineontrovertibly that the flexure of the spine and the 
tilting of the pelvis while etandiog, were not owing to con- 
traction or shortening of the flexor muBcles of the thjgh. 
If it had lieen, the deformity should have heen the same 
in the prone as in the erect position, if the femurs re- 
mained as high up. 

It ivill be seen in the cut, that the 
perpendicular line divides the body in i 
such a way, Uiat it is evident the 
shoulders and chest are thrown back 
thus far to balance the body upou the / 
feet. In this position, the femurs be- 
ing far back upon the dorsum of the 
illia, and the weight of the body being 
sustained by the muscles tliat pass prin- / 
cipally from the pehis to the femurs I 
—and among these muscles staud ^ 
prominent, as supporters, the psoas 
magnus and the iliacus iuternus — 
now, as these muscles pass over the 
front of the pelvis and are inserted into j 
the small trochanter, and as this tro- ' 
chanter is now displaced upward and 
backward, it is evident that the pelvis 
must not only be tipped forward, hut, 
were it left unrestrained, would face backward, 

This tilted position of the pelvis gives a direction to the 
spine forward at an angle of forty-five degrees with the 
limbs. As a. person cannot staud and support the centre of 
gravity in th^ position, he throws the head and shoulders 
as far back as possible, in order to balance the body. 

From the account given by the family physician, Dr. 
Palmer, the mother, and its nurse, it is certain that this 
state of the limbs at the hips, together with the condition 
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of the knees, to be hereafter described, existed at biiih. 
The motlicr states tliat, when tlie child began to walk, it 
was with Iier hands and arms raised, as a child wonld who 
felt that she was liable to fall upon her fece. That 
the thighs were always shorter than nataral, and so near 
together that it was with difficulty the linen conld be 
changed ; that they were not only near together, but that 
it was impossible to separate them. 

The following letter was received by us from Dr. Pal- 
mer: 

VicTOK, March 18, 1865. 
Dr. Davis : — 

Veky Deab Sib : Mr. Osborne informs me that you wished me 
to give you a minute history of his little girPs case from its earliest 
date. 

The case dates so far back, that I can hardly give you a connected 
detail, satisfactory to you or even myself. 

I either made no notes of the case, or those made are now not to 
be found. 

I give you only from memory, and that somewhat treacherous. 
As to pregnancy, I recollect nothing unusual, save that Mrs. O. suf- 
fered many disagreeable feelings during gestation, which ended in 
premature labor, I think about the eighth month. Labor was 
threatening some hours before it actually commenced. 

I saw Mrs. 0. occasionally previous to active pains. "Was then 
absent until a few minutes before the child was born. I think the 
presentation was natural, and labor rather quick. 

During the last pains Mrs. O. complained of something hurting 
her, and the exit of the child was retarded by the abnormal position 
of its limbs, which was as follows, viz : — 

Thighs at right angle with the body, legs flexed upon the thighs, 
feet firmly pressed upon the abdomen, head of the tibia drawn up 
and resting upon the front of the femur some inch and a half above 
the condyles. Before securing the cord, I made an effort to adjust 
the limbs, but found the resistance so great that I desisted and 
secured the cord, keeping the child from view of the attendants, in- 
tending to correct the deformity before seen. I then grasped the 
thighs with my left, and feet with the right hand, and, after a violent 
effort, succeeded in bringing the legs on a line with the femur ; but. 
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ott letting go my liold, the legs flipcd back with great velocity and 
force to tiieir original place ; the thigha q]1 the wliile kept flesed upon 
the pelvis. 

A repetition of effort required the same force, and the head of the 
tibia, instead of meeting and Tevolving upon the condyles of the 
femur, revolvedoponthefrontof thefemnr, aninch or lunre above the 
condyles, eo that, while extofided, tlie tibia lapped upon the femur an 

Upon enbaeqaent efforts, and using great force, I succeeded in 
bringing the heads of the tibia and femur in appoaition. 

When doing so, I felt the sensation of something tearing, ae the 
limb came to a normal position. The adjustment of the limbs ap- 
peared to hurt the child very much, and even produced a convul- 
sive action of the child's mnscle?. 

When the child waa being cleansed and dressed, I found some 
plntea of lead, used in water-pipe, wliich I shaped to the limbs, bent 
anteriorly at an. angle of some 100°, wliich, after padding, I placed 
npon the back of the limbs, and, by compresses, bandages, and liga- 
tions, bound the limbs to those splints ; knees still placed forward 
to near a right angle, as it was impossible to keep the Umbs straight 
without producing convulsions. 

This kind of splint and dressing was used until the limbs were re- 
stored to a normal condition. As the child grew we enlarged the 
splint, and, every few days, I changed the angle of the splint, 
straightening them until we could begin to flex in the opposite direc- 

This process we continued until we could bring the heels to the 
nates of the child, which must have occupied some aix or eight 
months. Dm-ing all this time, the thighs remained flesed upon the 
pelvis, and the more so the more we ex.teuded the legs. Tlie knees 
were also drawn close together, and with some difficolty separated 
enough to cleanse and apply necessary linen. 

Dnring this treatment, I made frequent examination of the liipB, 
back, and pelvis, and, from all I could discover, aopposed tlmt the 
flexure of the femur upon the pelvis waB owing to the brevity of the 
flexor and adductor muscles, particularly the sartorlus, tensor 
vaginfe femoria, and rectus on front, and triceps on inside of thighs. 

The trochanters appeared a little prominent, and pressed upward 
and backward, the more so when the limbs were straightened. Bnt, 
npon a little force being applied while the femora were flesed, the 
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trocliantera would occupy their proper place ; but upon every effort 
to Btraighten the thighs, the trochanters would tilt upward as far as 
the ligaments, which appeared relaxed, would permit. At the same 
time, the pelvis would tip forward and follow the femurs, bending the 
spine in the lumbar region, throwing the sacrum back, and bringing 
the spinous process of illium forward and downward. 

But, from the most critical examination, I could see nothing ab- 
normal or deficient in the mechanism of the hips, save a relaxation 
of the ligaments, which were continually upon the stretch, the more 
so when the limbs were extended. 

After a few weeks' treatment at home, the nurse took the child to 
her own home in the neighboring town, where I saw it only occa- 
sionally, to alter and adapt the dressings to the limbs as the child 
grow and the limbs yielded to our efforts. 

I think in less than a year the knees attained their natural posi- 
tion and function, and would flex only in the right direction. I think, 
from the first applications of dressings, the limbs were never per- 
mitted to return to their extreme flexions, nor head of the tibia to 
leave condyles of femur, and, as fast as was possible, brought on a line 
with femur and then flexed in the proper direction. This I attri- 
buted, in a great measure, to the efficiency of the nurse intrusted 
with the care of the child. 

Subsequently, I paid little or no attention to the case for a year or 
two. In the mean time, the patient learned to walk, but, when she 
attained an erect posture, the pelvis tipped forward and downward, 
throwing the sacrum backward, consequently flexing the spine in the 
lumbar region, which continued to increase more or less rapidly, ac- 
cording to amount of exercise the child was permitted to take upon 
her feet. 

Some two years before you saw it, my attention was called to in- 
creasing curvature of the spine. 

At this time, and until treatment was commenced, the child could 
walk, run, jump, and carry burdens equal to any child of her age ; 
but, when standing, the axis of the superior strait of the pelvis, instead 
of being upward and forward, was downward and forward, at an 
angle of less than ninety degrees with femur, and a line dropped 
from shoulders to sacrum would leave the lumbar vertebrsQ some 
three or four inches in front. 

At this time the trochanters were still more prominent, drawn a 
little upward and backward, but upon the patient taking a recum- 
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n posture, and flesing the femura, a little traction woold bring 
the troeliantera to their normal position, nnd permit the pelvis anil 
spine to resume theirs. 

Even when in a reenmheot posture, exteniliog the liniha would 
tip the pelvis forward, Sex the spine, and protrude the troebanters, 
crowding the head of the femur out of the acetabulam, us far as 
the relaxed ligaments would permit, tlie upper edge of which, I 
Buppoaed, was battered off. 

When limbs were extended, the tendona of theBartorius and ten- 
sor vaginiB femoris conid be felt promioeut and very tense. 

About this time I consulted Dr. Moore, wlio advised the cutting 
of these, together with that of the rectna, and then confining tho 
child to a recumbent postnre, with extension to limba. This conrse 
we agreed to adopt. 

8abaeqiiently, and before we cut the tendons, I met Dr. Parker 
while attending the A. K. Aasociation, to whom I mentioned the 

Dr. P. concurred with ns in advising the cutting of the tendons 
of Bartnriua and tenaor vnginre, but aaiti that we need not cut the 
rectos, as a proper apparatus woald keep the sp'iae straight, and 
the hips in their place, and elongate the shortened muscloa, all the 
while permitting the child to take exerciae, and keep her general 
health good. Upon our return we concluded to adopt his advice, 
and in a week divided aaid tendons, which permitted tho pelvis and 
spine to return to their proper position by a little aopport, while 
the limba were extended. As aoon as could be borne, we intended 
applying an apparatus to keep the parta in their proper position. 

Before the apparatus was applied, Mr. 0. negotiated witii a Dr. 
ilasi to treat the patient, and, sumo four or five months after we 
dinded tlie tendons, the treatment wes commenced under your 
Eupervision. During this time we had no reaponsibility in the oaae, 
and the child waa permitted to continue her unrestrained exercise as 

Semarks, — Thia case is of importance in several parti- 
culars. In tlie first place, it showB very concluaively one 
cause of congenital dislocation and deformity. 

We have, at the birth of thia child, both tibia turned 
upon the anterior surfaces of the femurs and retracted an 
" inch and a half," as stated by Dr. Palmer; feet " firmly 
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1 Upon the abdomen ; thighs (femura) at right angles 
with the body." " The knees were also drawn close to- 
gether, and even with difficulty separated sufficiently to 
cleanse and apply necessary linen." "The trochanters 
appeared a little prominent, and pressed upward and 
backward, and the more so when the limbs were straight- 
ened. But, upon a little force being applied while the fe- 
mura were flexed, the trochantere would occupy their 
proper place; but upon every effort to Btraighten the thighs, 
the trochanters would tilt upward as far as the ligaments 
(which appeared relaxed) would permit ; at the same time, 
the pelvis would tip forward and follow the femure, bend- 
ing the spine in the lumbar region, throwing the eacrum 
back, and bringing the spinous processes of the ilia fop- ' 
ward and downward." 

It appeara from the eta,temeiit of Dr. Palmer, that at , 
birth both tibias were turned upward upon the upper b' 
facea of the femurs, without any malformation of parts, J 
except shortening of Bome of the eofl tissues about QntM 
jcants. 

That all the parts were normal, except as to position, vs". 
proven by the result of treatment, as they are now i 
position, and perfect in fnnction and appearance. 

The doctor also states that t!ie heads of both femurs 1 
were thrust upward and backward ; thus we have both 1 
tibias turned upon the upper surface of the femurs and j 
retracted an inch, and the femura luxated on the dorsum J 
of the ilia at birth. Can this condition of the parts be aafc* I 
isfactorily accounted for by the operation of any median^' I 
ical cause affecting the child in utero ? 

The mother says that, during gestation, she experienced-! 
a " hurting sensation ;" that it gradually ijiereased during I 
the latter months, until it was as severe as the labor pains' I 
with her other children, and finally resulted in premature I 
labor at the eighth month. Wliat was the cause of thi& J 
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peculiar " hurting pain," and had it any connection with 
the deformity of the child? "We are of the opinion 
tliat they were both dependent upon one and the same 
cause. 

Tliat the lower limhs, hy Bome means, were turned for- 
ward upon tliebodynntiltheypEKsedthe point of greatest 
resistance of the curve formed by the walls of the uterus, 
and being forced backward at the knee, until the pressure 
upon the feet carried the point of pressure at the knee 
back of the centre of the line of the whole limb, as in an 
artificial limb, and the pressure from the uterus remaining 
constant, in consequence of the irritation of its walls from 
the unnatural position of the limbs, they were continually 
forced backward, gradually doubling upon themselves, 
until they were in the position found at bu-th. This po- 
sition of the tibias prevented the femurs from fiexing 
upon the body naturally, and brought the contractile 
force of the uterus to act upon their condyles, and gradu- 
ally obliging the parta about their pelvic articulations to 
yield until they were in the position described hy the 
accoucheur. 

In this position of the fcetus, the several parts formed 
an imperfect triangle. Place this triangular body in a 
cavity like that of the uterus, aod we have pressure upon 
the iaehia, the head and neck, along the back, and upon 
the condyles of the femurs and head of tibias. 

Tide unnatural angular position of the child wonld ne- 
cessarily irritate the walls of the uterus, causing pain and 
soreness, a constant tendency to contract, and eflort to ex- 
pel the contents, as if they were some foreign body. 

Tliis unnatural position undoubtedly took place in early 
fcetal life, and, as the ftetns grew, the pressure from the 
walla of the uterus was increased, gradually elongating 
all the soft tissues put upon the stretch. It is probable 
also, that, after the head of the femurs was < 



73 DKLOGATIOXS. 

the growth of the parts was arrested from this caus^ 
the effect of pressore combined. 

This -view accounts for all the phenomena observed i 

tlie ease. The malposition of the limbs in utero irrltate^l 
its walls, producing the " hurting pains," the contraetionB^l 
the pressure, and consequent elongation of the soft parta,# 
admitting of the luxation of the joints. M 

This ease corroborates the princijile which we havsfl 
elsewhere laid down, that 6oft tissues can bo elongated i 
any desirable extent, and, by acting upon it, we can restca 
deformities dependent upon this contraction or actnala 
shortening. 

TREATMENT. 

In this case, extension -was applied hy means of adhe< 
Bive straps, the cord, pulley, and a weight of eight ponnda, J 
The patient rested upon a mattress during the night, bntl 
was permitted to sit up during the day, keeping up thftJ 
extension in both positions. 

At the end of four months, the limbs were brought J 
down to their normal position, all their motions were as \ 
free in every direction as natural. The head and nect of 4 
the right femur was very small, that of the left perhaps I 
an inch long, judging in both caaes by the are formed by I 
rotating the femurs. 

We indulge the hope, considering her age, and the | 
fact that the parts are now in position, and suLject to'.j 
performing all the functions of a joint, that the Jieck and J 
head will now grow in the same ratio with the shaft of the J 
femur. There is at present no interference with the law ] 
of formation, as was the case while in their ahnormal po- ■] 
sition. So far as we can conclude from these ] 
there is nothing to prevent their growth with the other 
parts. 
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If this reaaouing should prove correct, or even partially 
BO, it will afford great encouragement for efforts in these 
cases, and adrance the science of our profession another 
step in the means to be used in overcoming deformities. 

Professor namilton examined this case very critically, 
and was satisfied it was one of congenital luxation of 
hoth femurs. It is designed that passive motion should 
be practised several times a day, to stimulate the most 
rapid growth, as well as to promote tlie formation of all 
the parts of a, joint. Much of this is experimental, yet it 
is based on what to me appears a very good foundation. 

If only a portion of the cases succeed, it will be a val- 
uable discovery. 

It may he said that these lim"bs were not dislocated, 
iecause they were not more adducted, and because flexion 
and extension were natural. This can be accounted for 
by the fact that the head and neck were so slightly de- 
veloped as not to exercise any leverage upon the shaft of 
thefemnr; therefore there was nothing to rotate them as 
in ordinary dislocations, when these parts are fully de- 
veloped. In another case which I shall relate, the posi- 
tion of the limb .was as marked aa in a recent dislocation 
in an adult, 

CASE II. 



Ella, daughter of Garret GaiTCtson, Jtuscadiiic, Iowa, 
aged fourteen, came under my care January 16, 1365. 
Found the left limb two inches shorter than the other, 
strongly adducted and rotated inward, placing the foot 
across the body at nearly right angles with its natural 
position. The whole limb was in that position assumed 
in a recent dislocation of the head of the femur upon the 
dorsimi ilii. The outer border of the foot was calloused, 
as in club-foot. The muscles connected with the tendo- 
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achillis were pormanently sliorteiied, drawing the lie* 
high ii[i. All the motions of the foot were restrained, : 
coDBequence of having bo long remained fixed. The li 
could, hy tlie application of strong force, be rotated ool 
■ward aufficient to bring the patella in front. Abdocdoi 
■WHS impossible. The trochanter was three-qnartera of a 
inch above the superior spinous process of the ilium, and 1 
half an inch fartlier back than that of the sound limb. 
The head could be dietlnctly J'elt U|)on the dorsum ilii on 
rotating the shaft of the bone. Extension hy the hand... 
did not change the position of the head. 

The artist baa not succeeded in pvii^ 
a good illustration of the position 
the limb. The loot should stand moraf 
directly across the body. 

From tlie history of the case givei 
by the father, luxation liad existed f 
birth; if so, it rau&t have taken plft( 
at or near the full period of uterine li%j 
as the head and neck were fuilj de^fl 
veloped, which, we are inclined tol 
thiuk, would not be, were it to talcfrj 
jtlaccj in the earlier months. It poaeiU 
might have occurred at birth, or soon I 
after, and not have been discovereii.i 
until she began to stand upon her feekl 
She had worn a^aratus for straight- ■ 
ening the limb, and more particularly J 
the foot ; hut this was impossible eO 1 
long as the dislocation remained nnredoced; the head and I 
neck mechanically confined the limb in the position de- J 
scribed. There had been no attempt to reduce the dialo- I 
cation, as it had not been suspected. The difficulty had 1 
been considered in the ankle and treated accordingly. 
In this case, unlike No. 1, the femur had a weH-deva- 1 
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loped head and neck. These gave to the limb the exact 
position taken in a recent luxation. Without a fair 
length of neck and size of head, the limb will not be ob- 
liged to aseunie tliis position. This was illustrated in No, 
1. This fact should be borne iii mind when this difficulty 
IB under examination, for it has been averted ivitb much 
confidence that this position of adduction and rotation 
inward should always be found in congenital luxations of 
the femur upon the dorsum ilii. 



TREATMENT, 

Elastic extension was applied to the limb in the sa 
manner as directed in morbus coxarius, by a weight of 
eight pounds. After three weeks the limb was frec^uently 
abducted aa far as would be permitted without removing 
the extending force, wliile at the same time one hand 
was placed above tlic trochanter^ pressing it downward 
and inward, while the limb was steadily brought to its 
extended position. 

The precise time when the head came into the acetabu- 
lum we are unable to say ; the soft tissues elongating gra- 
dually, tlie restoration of the joint was without any marked 
feature to denote it. 

From this time we are not aware that the head left 
the acetabulum. When the weigtit was removed for a 
few minutes, the limb remained in its natural position, 
Imt the patient was not allowed to rest any weight 
upon it. 

It will be noticed that, not only are the contracted lig- 
aments and soft parts about the joint elongated by this 
mode of extension, but those before extended are, during 
the same time, shortening, and an equilibrium of forces is 
established; consequently there is no force acting to dia-' 
place the liead of the femur after it is restored to the 
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acetabulnni. Tlie foot was treated for talipes by om 
mode, and, at tlie expiration of three montlie, was ndj 
only iu pwition, but she could, by a voluntary effor 
raise her toea two inchea by the flexor muBcles, the c 
trol of which she had previously entirely lost. It 
almost certain that the entire limb mil become as perfec 
as the other. 



PSEUDO-ANCHYLOSIS OF ULCERATEE 
JOINTS. 

It has always been the settled opinion of the profes 
that, when varied manipulations failed in detecting au^j 
motion of a joint which had been previously ulcerated, iSj 
was certain and positive evidence that such joint wai 
united by bone, or truly anchylosed. 

From an experience running through many years, we havi 
come to the conciusion that trae anehyl<ffiria seldom, if ev^fM 
takes place, in an idcerated joint. In traumatic injuriea^B 
followed by inflammation of the periosteum, anchyloaiftl 
may ensue. So in rheumatic inflammation of a joint, af- I 
fecting the periosteum, bony union may result ; but in the ' 
low grades of inflamrnation, terminating in ulceration, we ' 
doubt if true anchylosis ever occurs. 

What appears as anchylosis in ulcerated joints is a. 
shortening of all tlie ligaments and soft tissues about the .j 
parts to that degree, that they actually prevent any mo- J 
tion. This condition of tlie ligaments and soft tissues ig \ 
in accordance with the law we have before mentioned, 
viz., that, if the distance between the origin and insertion i 
of a ligament or other soft tissue be for a length of time J 
shortened, and remains so without interruption, the liga- 
ments and soil tissues will gradually conform in length to j 
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this eliauged diBtanee between their points of origin and 
insertion. 

This is exactly the reverse of the condition and the law, 
when these tissues are drawn tenae, or, in other words, 
when the points of origin and insertion are separated as 
I'ar as these tissues will permit and are there retained. 

When the ligament is for a tin^e lax, uninterruptodly 
ao, the useless parts wiU not be reproduced. This gradual 
lengthening and shortening of ligaments and other soft 
tissues, under the circumstances described in these pages, 
should always be borne in mind, that we may turn the 
results to our advantage. 

As in mechanics, so in surgery, the right means appear 
especially designed for the particular case that brings 
them out. In this lengthening and shortening of liga- 
ments, the law that governs the process appears as thongh 
it wei-e designed by the Creator for the very purpose for 
which we wish to use it. Take a deformed foot or ankle, 
for example ; the ligaments upon one side are shortened 
(as we generally express it), and wUl not allow of an im- 
mediate restoration of the parts. But even would they 
permit it, there would bo nothing to hold the parts iu their 
place ; the ligaments opposed to those shortened are as 
much too long as the others are too short ; therefore they 
require shortening as much as the others require length- 
ening. Ilere the law comes in which we have stated, 
and accomplislies both by the same process and at the 
same time ; an incomparable adaptation of means to ends. 
Instead of one process for one purpose, then another for 
the opposite, we have a simple, effective one for both. 

TREATJIENT. 

From what has been said, the treatment is obvious. 
The ligaments, and all the soft tissues about the joint con- 
nected with that portion of the limb which is shortened, 
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arc to be elongated by " continued elastic extension " \__ 
til tliej" will admit of free motion in every direction.! 
Wlicn tlio parts are liberated by this process, the sup- I 
roundinga of tlio joint serve as firm walla of support, and 
wlioii motion is added, tliey will perform, by gradual I 
uhaiige of Btructuro when necessary, all the tiinctions of a 1 
joint. U motion is restored by rupturing these bands, the ] 
Burrouodinf[s of tlie joint are very much weakened, and I 
a process of restoratibn must go on, requiring some consi- J 
deralilo time before they will acquire sufficient firmncBs to I 
prevent shortening by contraction of the muscles or the 
wei(;;ht oftho body, or by both conjoined. 

Oonlinued elastic extension readily elongates these 
baiidn, without lessening in any degree their capacity for | 
resistance in performing the functions of a joint. 

A joint can bo liberated hy this mode of extension 
without danger to life, without snflering, and in a shorter 
time tlian by any other process— shorter in so far as the i 
time rdjuired in regaining the nses of a joint are con- 
cerned, for, as soon as the parts are liberated, motion ia 
restored, and the surroundings of the joint, retaining their 
full strength and firmness, will readily endure the ordinary 
labor required of a joint. We have in several cases 
rostorwi motion after ten years of psendo-anchylosia, and 
in one, that of a lady, after it had existed for seventeen , 
years. In tliis case, motion was palpable in four weeKs. 
As her limb was three inches shorter than the other, we . 
ndviscil an artificial foot and ankle, which was furnished 
by lit. Uudsiin. of this city. This gave her a full 
length of limb, and enabled her to walk with ease aad 
safety, and with scarcely any perceptible irregularity in ' 
her step. 

This limb had been examined by a lai^ number of 
surjpions witli special refertncfl to its being anchylosed 
by luaie, and they all said there was bony onion, and Gat 
it would l>e useless to think of restorinsr motion. 
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PSEUDO-ANCHYLOSIS OP JOINTS FROM 
RHEUMATISM. 

This condition of joints from rheumatiBm ia more com- 
mon to persona past middle age, yet it eonietitnea occurs 
as the result of a single attack of rheumatic inflammation 
of a joint in young persons. We liave in these cases the 
same mechanical impediment to motion that esista after 
ulceration of a joint, viz., a ahortening of all the tissnes 
about the joint, together with that rigidity of the muHclea 
common to rheumatism. The pa]n conaequent upon mo- 
tion induces or compelathe patient to keep the limb in 
one position. If the limb is moved, there takes place a 
eorreaponding movement of the body, bo that the joint 
has not changed or been affected by the movement of the 
limb. This places the joint in the same condition raechan- 
icaliy that exists in ulceration of the same parts. The 
bony structure being stationary, the ligamentB, muscles, 
and other soft tissues are gradually conforming in length 
to this fixed position of the bony structure, which is gene- 
rally one of semiflexion, in order that the muscles may be 
relaxed as much aa possible. There is frequently one im- 
portant difference between a joint fixed by rheumatism, 
and the same fixed state following ulceration of a joint. 

When the fixture follows nlceration of a joint, there is 
no permanent rigidity of the muBcles. When they have 
been elongated by extension, the limb can be moved freely 
within the distance allowed by the tissues ; but, in fixture 
from rheumatism, if the flexed position of the limb is over- 
come by extension, it may be as fixed and immovable in 
this altered position as before the change. This is the 
eft'ect of rheumatism upon the muscles, and is to be over- 
come by remedies indicated in that diaease ; yet extension 
ia M necessary aa when not cauacd by rhenmatiam. If 
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the use of the limli Is not painful, regular exercise is 
portant, and one of the beet lUGaiis of ovcrcominj; the rigi- 
dity of tho mOBcIes. It will be miderstood that we are 
speaking of a clironic rigidity, and not of the rigiditj- that 
exists during the inflaramatjiry stage. 

An interesting and severe ca^e of this condition of ) 
joints came under our care in I86i. Mise B. C,, 
MassachuBetta, aged eighteen ; four years iirevions 
been in the MasBachuselts General Hospital, and was tl 
treated for morbus coxarius. The limb was placed : 
some kind of splint, for the purpose of giving the joiad 
perfect rest, but this, causing eevere pain, was removec 
and after a time it was enveloped in a starch bandage,! 
which was worn several months. The joint gradoaliyj 
improved, became less sensitive and less painful, buM 
semiflexed upon the pelvis, and pseudo-ancliylosed. Twofl 
years from the flrEt attack, the other limb became simi-.' 
larly affected. She had been suffering with this two years J 
when ghe came under our care. The limb last affected | 
waa yet very painful and rigid. Both limbs were so J 
much flexed upon the pelvis that she was unable to sap- I 
port the centre of gravity upon her feet. Could bear her J 
weight by leaning upon cmtcheB, but was unable to move I 
her feet when in this position. Upon a careful examina- | 
tion of the hip-joints, there was no discoverable alteration 
in their external appearance, no flattening of the nates, 
no shortening of the limbs at the hip-joints, when com- 
pared with the superior spinous processes of the ilia ; some 
abduction of both limbs, but most of the left, the one first 
affected, and perhaps a little fullness over the region of 
the great trochanters. The pulae was more fi-equent tian 
her condition would seem to warrant, her cheeks generally 
flushed, yet the skin did not indicate increased heat ; the 
appetite limited, bowels costive, urine scanty. 

There waa no indication that the difficulty had ever 
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been ulceration of the joiuta ; there was no Bhortening, no 
change in external appearance, whicli certaiulv would 
have taken place, had ulceration Leea going on in the 
joint for tour years, or even for two years, the time tlie 
right limh had been affected. There Tvas not, nor had 
been, that coostitntional condition which we generally 
find during the progress of morbus coxarius, and certainly 
it should have been present were both joints diseased ; 
yet, so far as we could judge from the account of her 
previous condition, her general health had not at any 
time been materially affected. , 

Although tlie case was somewhat obscure, the evidence 
led us to a different concluaiou from that of the eminent 
surgeons of the Massachusetts General Hospital, and we 
could but consider her present condition as the result of 
rheumatic inflammation of the joints. 

"We called iu conned Dr. Gurdon Buck, and his view 
coincided with our own. 

Continued elastic extension was applied to both limbs, 
through the medium of adhesive plasters, the cord, pulley, 
and weight, at first eight pounds to each limb, afterward 
increased lo twelve. The efl'ect was slow, in comparison 
witii that upon contracted muscles in cases of ulcerated 
joints. At every stage of the straightening, the limbs 
were as fixed as at the commencement, the rigidity of the 
muscles remaining the same after the limbs were in posi- 
tion. She wi« now able to stand erect and balance her- 
self upon her feet, and soon began to move her feet and 
walk with the aid of crutches, gradually increasing the 
distance without fatigue. We gave her encouragement 
that the warm weather would be of advantage to her ; in 
this we were not disappointed. We first heard of her 
taking long walks in the street on her crutches, then with 
a cane, and lastly, that she li ad discarded the cane. There 
remained only a slight etifihess at the joints. 
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The correctness of our reply, submitted in answe: 
qnestioti whicb arose during a diBcnaaion at tlie Academy 
of Medicine, in this city, some years since, aa to the prac- 
ticability of eftectiDg elongation of muscular and other 
tissues sufficient to insure permanent recovery from defor- 
mities and diseases of joints, kept up by contraction of 
those tissues, and which was given to the effect that " we 
can do any thing we please in the way of effecting elonga- 
tion of the soft parts, if extension be continuously and 
perseveringly performed," having been fully substantiated 
and attested by many permanently successful cases in the 
mean time ; we now propose to give, in a general way, some 
of the accidents and abnormal conditions to which the 
muscles and tendons are liable, and to mate some su^es- 
tions in relation to treatment, in anticipation of dealing 
more in detail upon certain subjects, only heretofore hinted 
at, when we come to their subdivision, 

"Without entering into an extensive dissertation on the 
different kinds of maltbrrnationB, accidents, or diseases, to 
which muscles and tendons are liable, we wil! confine 
our remarks to ench conditions, in which our plana of 
mechanical treatment seem applicable, and among these 
may be mentioned rupture of a muscle. With this view 
we propose to show that such an accident may be success- 
fully treated, through the medium of the contractile pro- 
perties of rubber webbing, the strip ot rubber being 
stretched, and the ends fastened over the separated por- 
tions of muscle by adliesive plaster, in siicli manner as to 
allow of steady retraction, and gradual approximation of 
the severed parts, upon the same principle sought to be 
attained by the adhesive strips and weight used to ap- 
proximate the two segments of the patella in fracture 
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of tliat bone, to wbich this method is also applicable, 
and which has been before fully explained in the manage- 
ment of certain fractures. 

As is well known, the usual causes of rupture of mns- 
elea and tendons are jumping or leaping, lifting heavy 
weights, falls, during which the patient makes great effort 
to arrest his progress, and similar sudden efforts at recovery 
in cases of misstep or stumbling ; and those most liable to 
tliis accident are the psoas, deltoid, the straight muscles of 
the abdomen, and the flexor and extensor mnscles of the 
extremities. 

Cases have occurred of rupture of the muscles of the 
abdomen during parturition, and such an accident may 
involve rupture of the epigastric artery. 

When a muscle is ruptured, which is especially liable to 
happen wlien suddenly and violently called into action 
after long-continued inactivity, the patient becomes aware 
of injury by local pain, severe and persistent, with want 
of control of the part moved by it, and, if accompanied by 
a wound, its edges are more or less drawn asunder by re- 
traction of its fibres. 

The tendons are not so liable to lacerations and inflam- 
mations as the muscles, and are only secondarily involved 
iu malignant diseases ; but inflammation of the sheatha of 
tendons may occur from contiguous inflammation of sur- 
rounding parts, giving rise to eerioiis deformities, from 
adhesions of the thecfe to their tendons. 

M. Velpeau, of Paris, describes a case of painful crepita- 
tion of the tendons wliich was suspected to be a fracture 
of the radius, but which resulted from thecitis. The rup- 
ture of the muscle usually takes place near the place of 
union of the muscular fibres with their tendons, but is lia- 
ble to occur at any other part, and may be confined in its 
extent to a few fibres, or may involve the whole thickness. 

Sedillot reports twenty-one cases of rupture of muscles, 
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in tMrteen of which the lesion occurred at the juncture 
of the tendinous fibres with the muscular, and, in the 
remainder, in the body of the muBcles, 

In connection with the pain which enables the patient 
to localize the seat of injury, upon examination, a depi^- 
eion will be obBerved, caused by the separation of the divi- 
ded ends, if occurring in the substance of the muscle and 
also an unusual prominence on either side, caused by re- 
traction of the divided halves, followed by discoloration. 

Inability to use the affected part until the torn etruc- 
tnrea have united, and which will require considerable 
time, is usually the most untoward result of this accident ■ 
but a case is recorded of death supervening from rupture of 
the psoas muscle, and consequent inflammation and suppu- 
ration. 

"We have seen but two cases of rupture of nmselo : One, 
while Assistant-Surgeon at Eellevue Hospital, in this city • 
the other in private practice. 

The case at the Bellevuo Hospital was that of an adult 
who ruptured a muscle in the act of falling. The other 
was a boy two years old, and the accident happened while 
he was hopping and skipping. He suddenly cried out 
soon turned pale, complained of feeling cold, and fell 
asleep. 

Afterward the limb below the knee was found to be 
swollen and unusually wLite, The child being too young 
to talk, we were limited to local appearances and the his- 
tory of the case in forming onr diagnosis, which was rup- 
ture of a muscle, and that there had occurred hemorrhage 
into the surrounding tissues, which, if slight, would be ab- 
sorbed, and uo abscess would form ; but if the hemorrhage 
were considerable, an abscess would form, the contents of 
which would be coagulated blood and pus. An abscess 
did form, and the contents were as predicted. This boy 
recovered as readily as from any abscess. 
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This difficulty was considered, by two medical gentle- 
men of atility, as periostitis — a mistake which might read- 
ily be made, particularly if the case were seen for tbe first 
time after inflammation from extravaaated blood had super- 
vened, aud which strict inquiry into its origin only conld 
elucidate. 

Atrophy of a muscle may follow a blow, especially if its 
nerve has been injured, and this condition has been known 
to foUow upon a sharp, severe blow upon some of the mus- 
cles of the hand. 

After the lapse of an indefinite period from the receipt 
of severe injury to a joint, the muscles acting upon it 
sometimes pass into a state of fixed contraction, or may 
start into spasmodic contraction upon any effort being 
made to move the joint, either voluntarily or by the attend- 
ant. This condition may give rise to the impression that 
the joint thus stiffened has resulted from improper treat- 
ment, and that the dislocation or fracturOj if either have 
occurred, has not been reduced, and anchylosis may be ap- 
prehended ; but in such cases, as we liave before maintained, 
the apparent anchylosis is due to contraction of the muscles 
alone, as may be proved by giving the patient chloroform, 
when, after sensibility to pain is allayed, and the will of 
the patient being, for the time, in abeyance, tbe joint will 
yield to passive motion. This condition has frequently 
occurred in aftections of the knee, elbow, and hip-joints, 
and is one in which our plan of overcoming the contrac- 
tion of muscles by " continuous elastic extension " lias, 
proved particularly serviceable. 

This action of the muscles is not dependent upon any 
disease of tbeir fibres or of their nerves, hut is simply a 
contraction for the purpose of preventing, instinctively as 
1, motion in parts, where motion is productive of ptiin. 

The more severe the pain excited by motion, the more 
fuUy will all the muscles of the body sympathize. 
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In mort)Ti9 coxariiis, we havo seen the whole bodj in j 
tremor upon any person's upproaching the bed of the pa- 
tient, who has BO great a dread of any movement or jar 
that it araotmts to a horror. 

"Wo have heard them assert that even talking ab< 
moving them excited severe pain. 

This constant contraction of maselea paaeing over i 
joint, thereby guarding with increasing vigilance i 
motion, when all movements of the joint give pain, is t 
efficient cause of the destruction of the parts pressed up* 
or against each other, and ehould always be eonnteraoted.1 

There is also a condition of the muscles which, from tliflT 
attendant pain, may eiraulate other painfiil affections, a 
pleurisy, peritonitis, neuralgia, disease of the bladder, kid- 
ney, or uterus, and is associated with debility of the system. 

The pain is hot and aching, does not follow the coursfr-a 
of the nerves, and is usually accompanied with tendei 
on pressure. The muscles and tendons will not bear Uwfl 
least tension ; stretching of the muscular fibres and ovei 
fatigue may be the cause ; at least they aggravate the n 
algia. The indications here are to approximate the ori 
gin and insertion respectively of the muscles involv* 
and to give such remedies as are calculated to improve a 
build up the tone of the system. 

Myositis, or inflammation of the muScles, causes coiltraa>i 
tion of their fibres, and aitliongh the disease is primarily? 
ofthemuscles, yet this contraction, by holding the articul^'fl 
cartilage and bone surfaces in unremitting contact, stratigV'fl 
lates the nutrient vessels, producing ulceration of tli«P 
impinging surfaces. Wliile we may almost say that it I 
has always been known that constant pressure, to tlwi 
extent of impeding capillary circulation in the soft I 
parts, will cause eventually erosion and destruction of the I 
tisanes, and that atrophy, both of the muscular and c 
tissues, will ensue upon long-continned disuse of a limb j 
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in obatinate fracturea, we believe tlie attention of the 
profession had not been called to the fact before our pub- 
lication of papers some yeare ago, setting forth that the 
same disintegration of the osseous substance occurs from 
strangulation by pressure of the nutrient vessels of bone 
and cartilage, caught between the articulations and held 
by contracted muscles, and thus causing destruction of the 
bony surfaces, as certainly as too tight bandaging will 
eventuate in gangrene. 

Myositis maybe dejjendent upon a rheumatic diathesis, 
and occur idiopatbically from exposure to wet and cold. 

We apprehend that many of the deformities of joints oc- 
curring as the sequence of protracted articular rheumatism, 
may be ascribed to continued pressure of the impinging 
surfaces of the joint.' Authors ascribe tliia to extension 
of the iniiammation to the surrounding muscles, and con- 
sequent contraction ; but we think that such explanation 
is incorrect, for the reason that we oflen have a fLsed 
state of a joint at the very commencement of a disease 
at all painful, before much inflammation has become 
developed. 

Whenever it is painful to a patient to have an affected 
joint moved, he instinctively holds it still, and this is not 
altogether a voluntary effort, as he maintains it even while 
asleep ; and, therefore, we liold that, notwithstanding 
passive motion mil give rise to pain, the application of 
our process of gradual, and at firfet slight extension of the 
muscular fibres implicated, by means of elastic eu:ienswn, 
will be found, in conjunction with proper topical and con- 
stitutional treatment, not only to materially relieve present 
pain, but will conduce to a more satisfactory state of the 
joint itself after the inflammation has been subdued. 

Muscular rigidity or contraction may also result from 
syphilitic taint, and is probably caused by extension of 
I irritation. 



gg MUSCLES Aim TEimONS. 

Rupture of tlio apoiienroBiH by a blow may caase thl 
peculiar condition known as Iiemia of tbe mnscle. 
man waa admitted into tlie Hopital do la Piti6, Pari 
with n Boft in fluctuating, nearly colorlcBs tumor, about t] 
middle of the anterior surface of tbe limb, with pain," 
BWelling, and inability to walk. lie had received a violent 
contusion by the fall of a piece of timber upon liia leg. 
Lisfranu diagnosed a muscular hernia of the tibialifj 
anticue through the rnptured aponeurosie. 

Luxation of muscles may result from the unequal c 
traction of the muaclee of a limb, one muscle acting aloEu 
or being contracted more powerfully than any of thof 
which should concur in the movement, resulting in a con- 
dition eimilar to muscular hernia. Long thin mnficlei 
only are liable to this luxation, wliile those which i 
ehort and thick are not so exposed. A relaxed muBcle^ 
placed between two muscles contracting powerfully, man 
be forced forward, or, if one of the flexors of the foot^ 
on the other hand, contract alone, or with more fore* 
than the other flexors, it may be thrown by the irregoIaK!! 
rity of this contraction out of the place which it occn-fl 
pies among its neighboring muscles, and cannot retnn 
without artificial assistance, since tbe contiguous mus-fl 
cles immediately fill up the space made vacant by thisfl 
displacement. 

In such an accident, we should treat the case hycontintirm 
ous elastic extension, gradually tiring out tbe contractiloj 
force of tbe muscular tissues, aa iu the reduction of a diB-9 
location or iracture, together with comprcBsion over thfff 
dkplaced muscle or taxis, as in hernia, to crowd it bade | 
into its proper place. 

Permanent involuntary contraction of muscles should ■ 
be treated by placing their origiH and insertion as far I 
apart aa practicable ; this secures a forced extension of i 
them, and, being maintained in this state for some time, 
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their opponents will gain atrengtli, and the balance of 
power will be restored. 

This condition of tbo masseter muscle has been cured 
by tbe gradual insertion of a wedge into tlie mouth. 

Wry-neck, caused by iuvolnntary contraction of the 
stemocleido-raastoideuB, has often been cured, in recent 
eases, by turning the chin to the opposite side, and retain- 
ing it there for some time by mechanical means. Our 
treatment, although upon the principle of counter-exten- 
sion, reallyassists the weakened opponent of the contracted 
muscle, and allows the patient scope for voltintary move- 
ments of the other mnseles of the neck, whUe beeping up 
constant elastic extension, tVvsi serving to strengthen the 
debilitated muscle on one side by exercise, while overcom- 
ing the morbid status of the other. 

The muscles of the shoulder-joint may get into this 
condition after accidents, rendering the arm of very little 
use for a long time. This has been cured by placing the 
bend of the elbow on the crown of the head, with the 
fingers touching the ear on the opposite side, and keeping 
it in that position for eevei-al hours. 

Sometimes, after treatment for fracture of the forearm, 
the biceps remains for some weelcs in a state of contrac- 
tion, and also the muscles of the fingers after injuries of 
the hand. The extensor or ■flexor muscles of the thigh 
may be left in tliis condition after long continued, extended, 
or bent position of the limb in the treatment of injuries ; 
and the same may occur to the gastrocnemii and other 
muscles of the leg, during treatmeat of diseases or injuries 
of the foot or ankle-joint ; and ft'equently are aa trouble- 
some to remedy as the original disease. 

In those peculiar rhythmical movements, characterized 
by bowing movements of the tinjnk, rctatory movements 
of the head, vibration of a single limb, and in certain 
cases of chorea, there is probably no reason to doubt the 
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auxiliary benefit tbe constraint of the muscles implicate 
would ail'urd, ^Hthout interteriog nitb the u&nal mediei 
tion. 

It seeniB to us that medicineB would exert more £Kvai 
able influences after the parta were placed at rest by t 
licial nieana. These morbid rhythmical movementa i 
considcroiit by some aathore to depend upon dieeaae of t 
oerebellnin; but we cannot fully subscribe to this, as, i 
oaaea of twitching of mnaclea concerned in giving expn 
sion to the countenance, their involuntary mobility depends ' 
upon perverted function of the set of nerves supplying 
the muaeles concerned in what may be termed involnntary 



In certain cases of paralysis, which will be more fully 
particularized imder the proper heading, the use of the 
elastic extension will be fonnd of great benefit in enabling 
the atfecte:! member to regain its tonicity, and, as an ex- 
ample, we may mention its use in cases of paralysis as it 
sometimeg occurs in children. 

To a non-professional, in paralysis of the face, tlie dii 
culty seems to lie upon the side contracted, the blank sidt 
of the face seeming to be irresponsible for tlio deformity J 
In these affections we propose to adjust the power of t" 
weakened and inefficient muscles by means of the counte 
acting force of continuoiis extension, as hereinafter < 
plained. 

Kegarding tbe propriety or necessity of performing t] 
operation of tenotomy in cases of disease of joints, i 
have heretofore expressed oiu- disapprobation, be!ievin_ 
from experience, tliat there is no necessity of performingj 
section of any of the soft parts previous to commencinj 
dastia extension. 

It will be found, upon reference to their proper headr.^ 
ings, that we gain as surely, and with much more safety, 
the objects usually sought by tenotomy in the treatment 
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of tlie eeveral varieties of talipes and other affections of 
jointB, by using apparatus exemplifying the soundness of 
the principle tliat " Nature will not jield to violence, but 
only to a gradual force." 

There are conditions of the tendons, however, in which 
tenotomy not only is indicated, but has produced remark- 
able effects. 

According to Dr. .Tames Braid, of Manchester, England, 
a rigid and permanent contraction of one or two muscles 
may be sufficient to exhaust the wbole nervous and mus- ■ 
cular energy of the leg or arm where it occurs, so that 
tliere shall be a loss of heat, feeling, and muscular enei^ 
of the whole member — all of which may be restored with 
80 much rapidity, by simply dividing the tendons of the 
contracted muscles, that it would be no difficult matter to 
make superstitious people believe that a miracle had been 
performed. 

In eases of contraction of tlie hand and fingers and arm, 
from any contraction of the biceps, long flexors of the 
wrist and fingere, &c., the division of their tendons has, in 
many instances under his care, been followed by the most 
surprising results. Not only have the hands and fingers 
been set at liberty, but such increased energy to the whole 
ann has been restored, that patients of upward of thirty 
years of age, who liad been deprived of the power of lift- 
ing their arms for five or six or more years, have, in the 
course of two or three rainntes, been able to lift them to 
their heads; and he mentions one patient, upward of 
seventy yeai-s of age, who had paralysis of the right side, 
and had been dumb for three or four years, and who, in 
eight or ten minutes after tlie operation, was able to lift 
the arm pretty freely, and the following morning spoke 
for the first time since hia paralytic seizure. 

In exjjlanation as to the cause of the restoration of 
power and feeling after these operations. Dr. Braid infers 
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that a certain tunoimt of nervous energy ie elaborated t 
eacli memlier lor the general supply of the whole of ] 
functions, and that the quantity neccsbary to niainti 
these miidulca in thU state of morbid tension product 
enervation of all the others, -with loss of toiie, and Ixng 
circulation. The operation, by cutting off this proft 
expenditure in one channel, allows it to flow for the gei 
eral benefit of the whole; and hence the muscular pow 
is restored, with freer circulation of the blood, which i 
of course produce an increase of heat in the whole mei 
her. 

Mr. Braid follows his cases of tenotomy at once witt 
extension, to maintain the advantage gained by the opei 
tion, and to insure a new portion of tendon growing iatti 
the separated ends, only waiting until the cntaneoiu 
wound has closed and lymph has been effused. The t 
sion is then commenced, to obviate a recurrence of t 
original contractioTi and feeble state of the member. 

If this reeurrenee is liable to ensue upon healing of thai 
severed tendon, without intermediate extension, so as tol 
insure elongation, we would ask wherein lies the necessitj J 
for performing tenotomy at all ! Before reading Dr. J 
Braid's paper, we were accumulating evidence to showJ 
from our own experience, that, in cases of paralye 
where certain antagonist muscles were contracted, t 
elongation of these muscles by continuous dasHo t 
sion served, in some way, not only to increase the vitality^ 
of the paralyzed muscles, as evinced by the increase 6tM 
heat in the part, but tended also to their enlargemeirt,J 
and increase of cellular tissue, and to a return of nervous J 
influence, or an ability on the part of the patient to direct 1 
this nervous influence to the muscles paralyzed. 

If this should prove to be a physiological result from J 
elongation of the muscles contracted, then it will follow j 
that it is not necessary to divide the tendona to insure the] 
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restoration of fanc-tions. This we have explained and 
illastrated more fully under the head of Paralyaie. 

There is no reason to presume that all the striking re- 
sults described by Dr. Braid as following upon the opera- . 
tion, would not have oecun^ed in course of time, if our plan 
of gradual elastic extension of the contracted muscles were 
followed, until the tendon and musele were actually- 
elongated to the requisite length; and there are many 
reasons, in the shape of successful cases, going to prove that 
the recurrence of the original difficulty does not ensue 
after treatment hy our process — to say nothing of the 
liability to secondary accidents, as well as to accidents 
similar to the one published in the Scalpel of this city, 
issue No. 46, in which the operator. Dr. Sayre, in per- 
forming tenotomy upon a patient with disease of the hip- 
joint, cut, by mistake, the femoral artery, which eventua- 
ted in the death of the patient.* 



• The only publislifld nccount of this case appeared in No. 46 of the 
5fcflipei of this city; tliis report has, I beliove, never boon contradictBd, but 
has been corroborated by medical gentlemen who were present. Tho facts 
appear to be, that the femoral arterj waa wounded, the cardiao aida only 
was ligatured, hemorrhage followed from the distal portion, causing the 
patient's death. Thi« is only one of the direct liabilities of the operation ; 
seoondarj aocidenta will oocur, and are well known to surgeons. 



TALIPES, OR CLUB-FOOT. 

Thk name of Talipes has become adopted as the generiel 
tenn for these diatortioua of the feet, and four distinct 
varieties are conceded, namely : TalijMfs Varus, Taiipee 
ValffM, Talipes Equintm, and Talipta Calcaneus. 

Compound varieties have received corresponding appel- 
lations, as Varo-Equinm, Equino-Vanis, iquino- Valgus, 
Caleaneo- Valiftis, &c. 

1. Talljfea Varus implies that condition of tlie foot in 
which the muBclee of the calf of the leg, and those which 
turn the foot inward toward its fellow, together with their 
tendons, are contracted, by whidi the heel is drawn up, 
and the foot is made to tnrn inward, the toes to assume 
a vertical position in contact with the floor, instead of a 
horizontal or flat position as is natural, with the outer 
margin of the foot and heel in contact with the ground 
during locomotion. 

2. Talipes PWjfw* is characterized by contraction of t] 
muBcles of the calf of the leg and their tendons, 
liiose which tnrn the foot outward away from its felloir. 

The natural arch of the foot is wanting, and the i 
margin of the foot and ankle touches the ground in v 
ing. 

3. Talipes JS'juinus is attended with contraction of th«^ 
muscles of the calf of the leg alone, and the subject of thi^l 
deformity walks with the toes resting upon the grom 
while the heel remains elevated. 

4. Talipes Calcaneus is accompanied by contraction < 
the muscles and their tendons, which lie on the front a 
pect of the leg, in consequence of which the dorsum of the J 
foot is drawn up toward the anterior surface of the leg,.! 
with which it forms a more or leas acute angle, while th^ 
heel only rests upon the groimd during progression. 



TALIPES VARUS. 

This deformity ia, in the majority of cases, of congenital 
origin ; but may be developed after birth by mechanical 
causes, as bandages and splints, by which the parts are 
compressed and forced into abnormal positions, and bo re- 
tained until the soft structures, the muscles and ligaments, 
are moulded in their new positions. 

Similar results may arise from, or, at least, occur cotem- 
poraneously with nervous irritation, convulsions, dentition, 
fractures, sprains, contusions, partial luxations, and abnor- 
mal laxity of antagonistic muscles and ligaments. 

It may also arise from some cause which induces au un- 
natural position in walking, as the presence of au ulcer, or 
a corn, in such situation as to compel the patient to walk 
on one side of the foot, or on the toes, or heel, to ward off 
the pressure from the affected part. 

Such habit, if persisted in for a long time, ia apt to ea- 
tablisJi irregular action of the muscle, and consequent 
malposition or distortion. 

Although the subject of congenital club-foot is one 
which has engaged the attention of the profession since the 
days of Hippocrates, its etiology is not yet definitely set- 
tled. 

Yarious hypotheses have been advanced, from time to 
time, in explanation of this deformity, among which may 
be mentioned that of arrest of development, excess of deve- 
lopment, pressure of the uterus itpon t/te memher during 
gestation from deficiency of amniotic fluid, and deraTige- 
ments in Ute nervous system of the fvetus, the latter of 
which is the one more generally received. 

In the majority of cases of talipes, the muscles are the 
atruetures primarily implicated, and, in infantile club-feet, 
the deviations seem to depend upon their contraction, as 
the position of the bonea bears a very close relation to the 
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extent of contraction of tlio muscles inserted into tlu 
and, when such contraction is overcome, the tioneg i 
be reduced to their normal relations, 

Aa the case progresses, however, and becomes one l 
long standing, the mal]>osition becomes greater in com 
quence of the conjoint action of the contracted jqxl 
and the snperimpoBed weight of the body in wallcing, i 
the bones themselves become more materially altered fj 
shape. 

The muscles concerned in producing talipes varos t 
the gastrocnemius, soleus, and plantaris, which ma 
into the tendo-achillis, and are thereby inserted into t 
tuberosity of the calcaneus. 

In addition to the above, the two tibiales mnsclee, t 
tibialis anticus and the tibialis posticus, are contract 
and produce the rotation of the foot ; and, as this rotatiof 
increases, the central position of the tendo-achillis is g 
dually deviated from, and the aehillis tendon comes to a 
in concert with the tibialos muscles in effecting rotatJi 
and adduction of the foot. In some cases the contracticH 
may have progressed bo far as to throw out of their groorej 
the tendons of the tibiales muscles. 

In addition to these, there is contraction of the planU 
muscles merging into the plantar aponeurosis. 

The contraction of these musclee, as well as others i 
plicated in other forms of talipes, would imply undue t 
laxation and attenuation, perhaps from paralysis of thei 



The great majority of cases of talipes varus are 
tal, and as to the frequency of this distortion, statistiegj 
show that this form comprises more than fifty per cent, ofa 
all the deformities of the feet. 

According to Duval, but one club-foot occurs in threa I 
thousand among the French; and in those congenital I 
cases ascribed to defective innervation, the tibial nerve, as I 



I 



TAXtPES. 97 

hae been inferred from the experimenta of Bonnet, ia the 
aource of the difficulty. 

Cases of aei;[mred club-foot are coniparativelj rare, and 
generally originate from some diseased condition of the 
spinal cord, and have been divided into the active and 
passive forms. The first, which i& the lesa frequent of the 
two, manifesting itself in reflex action in both the exten- 
sors and adductors, the former of which Bsnally preponde- 
rate. 

The passive form is that of motor paralysis. 

The prognosis of talipes varus is generally favorable, 
but declines in the same ratio as tie ease has become con- 
firmed by age and use of the member for locomotion. 

TALIPES VALGUS, OR FLAT-FOOT. 

In tliis form, the plantar surface of the foot comes more 
or lesa iu contact with the floor in ■walking, as before ob- 
served, in consequence of the flattening of the plantar 
arch. 

Examples of partial deformities of this nature are seen 
in the African race, and may be considered hereditary 
with them. 

This position of the feet is a necessary concomitant of 
the deformity known as Knock-kneo. 

This form of talipes is ascribed by Stromeyer to an 
atonic condition of the plantar aponeurosis, and relaxation 
of the ligaments which unite the bones of the tarsus with 
each other and with the tibia and fibula. 

In tliia event, the contraction of the abductor muscles 
serves to twist the foot outwardly, so that the hollow of the 
foot disappears, and its inner edge touches the floor during 
progi'essiou. 

Otherwise, the adductor muscles being stronger than 
the abductor, this defoi-mity would be of rare occmTcnce. 



paralysis of the tibial nerve will give rise to tltia i 
formity ; also diseaaes of the epinal conl. Wten tlie dip 
ficulty arises from paralysiB, the leg is apt to become 
attenuated from arrest of development or derangement of 
nutrition, whi«h condition of atony of the mnacular fibres 
doubtless precedes the ri.'laxatii)n of the connecting Jiga- 
ments and plantar aponeurosis. 

Derangements of tlie nervous system during the denti- 
tial period, and inflammation of the meninges of the 
brain and spinal cord, may give rise to the paralysis, and 
the adductor muscles of the foot supplied by the tibial 
nerve become paralyzed ; hut the peroneal nerve, which 
supplies the peronei muscles, abductors of the foot, retains 
its innervation, and the peronei muscles become preter- 
naturally contracted. 

Eefiex contraetions of tlie peronei ranscles may arise 
from inflammation of the tarsal and tibial articnlatione. 

The prognosis of this deformity is very unfavorable 
where resulting from paralysis, since mechanical appli- 
ances to overcome the contraction of t!ie peronei muscles 
can do very little toward restoring innervation to the 
paralyzed tissues. 



TAL1PE3 EQCINUS. 

This form of talipes is not usually of congenital orig 
but is generally developed after paralytic affections, 1 
gastrocnemius and soleus muscles and ligamentum planta 
being coatraeted, giving tlie dorsum of the foot a very eon^l 
vex shape, the patient being unable to bring the heelfl 
down, and, if the extensors of the toes are simultaneous*^ 
ly contracted, the patient walks upon the baU of the foot jj^ 
hut, if the extensors of the toes are not also contracted,J 
the toes are turned under toward. the sole, and the patient! 
walks upon the dorsum of the foot. 



There is, in the majority of cases, a tendency to deviate 
from a straight line with the leg, the foot beiug disposed 
to turn inward^ eonatituting equino-TaniB, tlie extent of 
■which is limited by the more or leas fuU development of 
the malleolus intemuH. 

In talipes eqniniia, instead of the relaxed condition of 
the knee-joint, as in varus, there is usually contraction of 
the flexors of the leg, by which the knee is slightly bent, 
and the limb, in consequence of the extension of the foot, 
being longer than its fellow, this contraction of the knee 
compensates and serves to adjust the difference. 

Simultaneotis contraction of the adductors of the femo- 
ris, particularly of the pectineus mnscle, produces a turn- 
ing inward of the whole extremity, in addition to the 
iumiDg inward of the foot itself. 

The greater the duration of this deformity, the more will 
the whole extremity have become attenuated and arrested 
in its development and growth, with diminution of the 
temperature of the limb, from sluggish capillary circulation. 

In consequence of the aponeuroses surrounding the 
ankle-joint being very strong and thick, it is often difficult 
to determine all of the muscles implicated in the contrac- 
tion, as the more powerful contraction of the tendo-achil- 
Ifa masks the effects of the smaller tendous, which do not 
come into notice until after the abnormal condition of the 
achUlis tendon has been corrected. 

The longer the tendons have been implicated in the 
contraction, the less innervation they manifest under the 
application of a galTanic current ; but while they remain 
sensitive to any excitation, innervation stUl remains. 

TALIPES CALCANEUS. 

This form of malposition of the foot is directly the 
reverse of talipes equinus, and is the most rare in its oc- 
currence of the several varieties of talipes. In standing 
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and walking, the patient rests his weight upon the 4 
cak'is, wliile tlio doreum of the foot is more or less i 
close proximity to tlie tibia. 

Tlie extensor rausclea of the foot, the gitstrocnemias a 
fi^ilens innsclee, are iienally paralyzed, their bellies I 
sort and undefined, and the tendoachillis eqnally flac 

The flezoret) of the foot, the tibialis antieus, and i 
nous tertins, are contracted, even to the extent of i 
the annular ligament of the ankle-joint. 

The convexity of the plantar arch, if the caee ib i 
young subject, especially if congenital, ia apt to be dii 
ished, and the general appearance of the loot and anU 
is similar to that of posterior dlalocation of the foot, t 
tibia resting upon the anterior trochlear surface of 1 
astragalus, giving rise to extreme protrusion downward a 
the heel. 

The recorded eases of this deformity have been so few t 
to leave in doubt their congenital or acquired origin. 

Combinations have been observed between talipes e 
caneuB and talipes valgus and talj]>e3 varus, caused by t 
prevailing contraction of one of the flexor muscles of t 
foot over the other, and they constitute respectively t 
forms known as calcaneo-valgua and calcanco-varua, 

In all eases of talipes, the boncB, ligaments, and muedei 
are liable to changes, commensurate with the extent o 
deformity, and the length of time it has existed, and t 
deviations also occur in degree according to the differ 
etages' of each individual case. 

The tarsal bones are generally more or leaa sepai 
from each other, variously twisted on their axes, mod 
in shape, atrophied and irregular, or rough on their t 
faces. The bones of the metatarsus and toes also par 
of similar modifications, though in less degree. 

In severe cases of long standing, the ligaments pres^ifcl 
material changes, being abnormally relaxed on the • 



I 



hand, wlule their opponents are inordinately stretched on 
the other ; and sometimes supplementary hands of new 
fonuatiou occur, of a fihrous, dense character, while the 
mnscles, and in fact the whole Hrnb, become attenuated, 
thin, and pale ; and, if they have been a long time in dis- 
use, may have become degenerated into soil fatty bundles, 
the other soft structures, at the same time, undergoing 
proportionate decrease in size. 

Synovial burses are liable to form uuder the callosities 
formed hy- constant pressure upon the spot upon which the 
patient rests the foot in walkuig, which are hable to in- 
flammation, much to the annoyance of the patient. 

TEEATMENT. TALIPES VARUS AND TALIPES VALGUS. 

We propose to consider the treatment of these two va- 
rieties together, as the principles are identical. 

In the first variety, as heretofore pointed out, the foot 
turns inward toward its fellow ; in tlie latter, its direc- 
tion is reversed. 

"We have,/b?* thepast^teen years, pursued the plan of 
treatment herein set forth, based upon our hitherto pul>- 
lished principle of " continued elaetio ^tension" the ob- 
ject of which is, to overcome the contracted and shortened 
ligaments and muscles. We also make nse of what we 
term " artificial muscles," upon the principles elsewhere 
set forth in this work, when dwelling upon the treatment 
for overcoraing contractions of healthy muscles, when their 
opponents are paralyzed. 

Although in eases of talipes there may not always be 
paralysis in the strict sense of the tenn, yet there is the 
same difficulty to overcome in each case, when we under- 
take to restore the foot to its normal condition. 

The patient has no control over those muscles which are 
the opponents of the eoutraeted ones, and although we 
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overcome the contractod mnsclos by artificial means, we 
Iiavc etUl to educate tbe muscles which havo never been 
fully developed, and give them tone by passive exerciae, 
by means of artificial muscles, which Am to be continoed 
until the patient has acquired the power of volitioD, the 
same as in paralysis of young children. By the plan 
of treatment which we pursue, the functions of the mus- 
cles which have laid dormant for bo long are called into 
play, at first passively, but at length through the me- 
dium of the will of the patient, aa they gain volume 
and tonicity, 

Wehavelonff noted iw a fact thai, if apart he placed in 
an unTiOtiiral position, and retained tJierefor a long time^ 
the patient loses the power of volition after a while, tjL 
consequence of the hrain ceasing to exercise its will o 
the particular muscles -involved, and as a consequenca i 
this neglect of volition, and want of exercise, the i 
themael/oes lapse into a state of atony, and eventualint 
lity to respond to the will, which is equivalent to pare 



We maintain, therefore, as elsewhere discussed, that t 
muscles opposed to those contracted in cases of talipes a 
in the aame pathological conditions as pertain in cases c 
paralysis from other causes, except that we have much n 
to overcome in congenital cases, or those occurring : 
young subjects — where the muscles never have been deve^l 
loped and educated by exercise to perform their prop^a 
functions — than in cases occurring in adults, whose mas 
cles, previous to the condition in question, bad, at om 
time, been accustomed to perform their duties. 

In the one case, they never bad learned the lesson ; 
the other, they revive one which bad, for the time hei 
been forgotten. 

If we wish to restore the functions of the foot in talipe^* 
we must restore tone and ability on the part of the mus- 1 
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clea in abeyance, to contract, and as they are unable to re- 
spond to the will, it becomes necessary to resort to tlie use 
of artificial muscles in the place of those incapacitated, 
which .should be so adjasted as to simulate the natural 
movements, and to overcome the contracted opponents. 

If they be properly adjusted, it will be found that, as 
soon as the patient withdraws his "will from the contracted 
muscles, the artificial muscles will contract, in consequence 
of relaxation of the contracted muaclea from removal of the 
will, and the limb will be straightened. 

The instant the will of the patient reverts back to the 
muscles capable of contractiog, they do so, and the artifi- 
cial muscle is again put upon the etretcb. 

By this movement the atonic muscle have been forced 
to passive exercise, and if this passive exercise is kept up, 
the muBclea in time acquire tone, and, at the same time, 
the nervous connection between the brain and the muscles 
becomes established, and tlie balance of power restored, as 
the nerves participate. 

But this does not fully explain all the part that the arti- 
ficial muscle performs in the restoration of club-feet. 

The rubber, when put upon the stretch, is a constantly 
pulling force against the muscles that are active, and not 
only active by their contraction to draw the parts into the 
defoiTued position, but they are actually shortened by be- 
ing kept in this contracted state; this position has also lefc 
the ligaments upon the contracted side to shorten, accord- 
ing to the law we have elsewhere explained. 

To remedy this shortened state of the muBcles, liga- 
ments, and other soil tissues, wo must keep them unremit- 
tingly tense, that the new Tnaterial deposited may go to 
lengthen them, wbicb it will not do if the parts to be 
lengthened arc not kept tense. In addition, and at the 
same time that these tissues are being lengthened, those 
npon the opposite side of the limb, whose function the rub- 
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ber perforins, Ue'taj^ kept lax, ore eliortened by iho same 
cliangi3<] circnmatancee of nutrition. Hence, in tlie end, 
we linve t}icin of an equal length n{>on botli sides of tlie 
deformed part. Thia office the '* artificial muscles " per- 
form, in addition to itB educating and exerclaing thoee 
which fail functionally to do their duty. 

In cases other than infante, we would place the patient 
upon R conch, and apply extension by means of cord and 
pulley, witli weight. 

If the muEclea of the calf are to be elongated, we would 
apply adhesive strips over the bellies of the muscles tliat J 
are contracted, in euch manner that, when extension 
made, the plaster will compress the muecles and draw them I 
in the direction of the extension. 

The same principle may be conjoined at the same tima 1 
in bringing the foot into a natural position. This exten- I 
flion must be jmrsued, with a wearying force, and persiA- * 
tently, until the deformity has been overcome. It is also 
advisable to carry the parts in the opposite direction from 
the original deformity, so that more decided contractions 
of the artificial muscles may be effected, and a wider range 
given to the passive exercise. 

When we have thus accomplished tlie liberation of the 
foot from its constrained abnormal position, our next step 
will be, to educate the patient to the exercise of his will ' 
upon the atonic muscles, for which purpose the surgeon, 
or some person, should give the patient daily lessons in 
guiding the foot in the right direction in walking, in di- j 
reeling the nervous current through the nerves supply! _ 
the muscles, which require tone, and generally in such ex* 
ercise as will establish the ascendency of volition. 

It becomes as necessary in such cases to teach the pa- 
tient how to acquire the use of the atrophied muscles, aa 
it does to teach the necessary steps in learning to dance. 

The assistance of the artificial muscles, and the instruc- 
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tion of tile teacher in walking, gives the weak atrophied 
mnsele a chance to contract and elongate alternately its 
fibres, ■which exercise promotes growth, and places the 
innscle in a condition, in time, in which there is tonicity 
enough to enahle it to contract in obedience to the wQl, 

When the patient has fully acquired the power to exer- 
cise the weakened muscles by volition, it will he advisable 
to decrease the amount of artificial assistance used in 
eifocting contraction, and to insist that the patient shall 
exercise frequently during the day, witli the view of gradu- 
ally dispensing altogether with tlie- artificial muscles, 
in proportion as the power of volition and actual 
strength of the muacles will enable thera to counteract 
their opponents, and maintain the foot iu a normal posi- 
tion. 

Inasmuch as the labor of sustaining the body erect upon 
the feet, during the act of walking, is too severe iipon the 
muBcleB, at first, it will be advisable to have the disabled 
foot supported by a proper apparatus, and to allow the 
patient to walk only upon a level surface ; but the foot 
should always maintain a correct position. 

During all this time, the patient should not be allowed 
to lose sight of the important fact, that he must forget to 
walk as he did with the old abnormal position, and must 
constantly bear in mind liow to place hia foot down upon 
the floor, and how to take it up and move it forward, in 
order to acquire a new and correct habit of walkings 

We have seen a child treated for talipes able to walk cor- 
rectly ; but the moment the attempt was made to run, the 
foot wouldrelapseinto nearly its old distorted condition; and 
the same effect would follow upon any unusual excitement 
of the nervous system. Therefore it will require patience 
and perseverance on the part of both the patient and sur- 
geon, to effect a perfect restoration. 

The difficulties in the way of reBtoration will gradually 
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abate, aa we sncoeeil in overcoming the coDtractiona, 
eloDgatioiis, or shortonings of mtiscloa involved ; but there 
will yet be the couiJitioii oftlie deformed parts of the foot 
themselves, the twist or distortion incident upon their 
being so long held in Iwndage. 

This twist we have usually remedied by applying a Btrip 
of adhesive plaster to the foot, by commencing at the toes 
and winding it spirally around the foot, toward and up by 
the side of the heel, where the rubber webbing can be at- 
tached, the latter being secured to the leg by adliesive 
strips, in sucli manner that the contraction of the rubber 
draws the foot in a direction opposite to that maintained 
by the deformity. 

Underneath this spiral plaster, we fre- 
quently adjust a sole of leatiier, haimnered 
very hard, and cut a little larger than the 
foot, to prevent the plaster, as it is applied 
around the foot, from impinging upon it too 
severely. At other times we have applied 
the rubber to a closely fitting boot, using that 
as an attachment to the foot. 

Dr. Prince, of Jacksonville, Illinois, in hisa 
paper read before the State Medical Societ 
of that State, in 1864, has given an ingenioi 
plan for holding the foot, for the ptirpoae ( 
affixing apparatus for remo'ting the defon 
ity. 
When the patient walks, we have the whole force t 
the muscles, together with the weight of the body, tend? 
ing to throw the foot and ankle into the old abnormd 
position, and hence the great importance of forcibly hold^fl 
ing it in the correct position, and obliging the muscles t^a 
conform in the direction of their contractions to the i 
order of things. The deformed part should never he t 
lowed to asauine its old position, as it not only is i 
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much time lost, but it is doing work in the wrong direc- 
tion, that we shall have to undo by artificial muacleB. 

A point of resistance to these aTtificial mnsdea can he 
secnred by attaching adhesive plaster to the limb above, 
in some one or more of the forma exhibited in the cute 
given for this p\u'poBe. Any combination can be made, 
or the direction of the force changed, in a given case, 
aa the judgment of the surgeon may dictate. We desire 
more particularly to give the principle {with a few illus- 
trations), which every surgeon can apply to any par- 
ticular case. If a man haa not mechanical ingenuity 
sufficient for this, it is not advisable for him to attempt 
treating this class of eases. We point out the plan, but 
leave the detaila to the ingenuity of the surgeon. 

The surgeon will find his laborss much reduced by con- 
fining his patient to the bed or couch until the foot has 
become pliable under the proceas of continued extension 
(by means of the cord, pnUey, and weight), thereby re- 
lieving the tension of the muscles and of the bony Btrue- 
ture implicated, 

"We have seen a case of eimulated talipes varus, the re- 
sult of luxation of the hip-joint, which occurred in infancy. 
The limb was shortened by the dislocation two inches and 
a half, and in the act of walking, the foot rested upon the 
ground upon its outer edge and the toes of that side. This 
had continued for fourteen years, and the patient had lost 
aU voluntary control of the muscles whose oiHce it was to 
restore it to a natural position. 

It amounted to a case of congenital club-foot, the raua- 
cles and ligaments being shortened on one side, and cor- 
respondingly lengthened on the otber. After the luxation 
was reduced, the foot was treated for talipes varus, upon 
the principles above enunciated; and in three months 
time, the patient had not only a good hip-joint, bat a 
Btraight foot, the toes of which she could raise, by an effort 
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of the will, two inchca from the floor, the heel remaining 
down. 

In this ease, wo had the Bame pathological condition 
that exists in paralysis, and the same position of the foot 
that belongs to talipes. May not this be the fact in some 
congenital cases ? 



TALIPES EQUINUrt. 

We give a cut showing one way of applying the adhe- 
sive ])laster and rubber webbing for counteracting this 
deformity. A double purj)ose, however, will be effected, 
if the counter extension is made over the contracted mus- 
cles, viz., the calf of the leg. This can be done by a 
splint upon each side of the limb, the adhesive straps ter- 
minating on each side, near the ankle, and secured to the 
splints. Tliis will resist the downward draft upon the 
splints, while they can be prevented from pulling forward 
at the top by a wide, strong band passing back of the 

limb, and secured to these. The rubber 
* is secured to the top of these splints and 
to the foot, as represented in the cut. 

Dr. Barwell of London uses a tin, moulded 
to the limb, for the same purpose. The Dr. 
in his work, and in his first published pa- 
pers, overlooks the fact, that we had pro- 
mulgated this principle and practised it 
for many years previous to his adopting iL 
As we have before remarked, we have de- 
veloped principles, and shown their applica- 
bility, and it is but justice that we should 
receive the credit. 




TALIPES VALGUS. 

In addition to overcoming the contraction of the muB- 
clea, the areli of the foot shonM be permanently supported 
by a metallic sole in the shoe, that shall exactly fit the 
bottom of a normal foot of the same size. This sole should 
be worn until the ligaments and soft tissues conform to 
its shape, wliile at the same time the patient should avoid 
stepping upon the foot when without this support. 
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This is the moat difficult form of talipes wliieh the 
surgeon is called upon to treat, as it is almost impossible 
to adjust and maintain apparatus wliieh will meet the 
indications 

We should attach a steel sole to the shoe, with a pro- 
jection passing some distance beyond the heel, like a 
horseman's spnr. 

Having adjusted firm attachments of adliesive plaster 
around tlie upper part of the tibia, to which is fastened a 
strong rubber webbing, the lower end of this counter- 
extending artificial muscle should be fastened to the end 
of the steel projection at the heel. This will subserve 
the purpose of overcoming the contracted muscles in- 
volved, and of educating the elongated ones to contract, by 
exerting upon them passive exercise, and thereby direct- 
ing through their proper channels the nervous influence 
designed to restore them, subject to the power of the will. 

Success depends, of course, upon the existence of paraly- 
sis of the muscles, and not upon any organic derangement 
of them. Where there is arrest of development of the 
bonee, we cannot expect the favorable results which would 
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otherwise ensue, if no such malfonnation were sTiper- 
added to tlie coiitraetcci and elongated miiacles and ligar 
menta. The general principles we have advocated here 
are applicable to all forms of talipes, and we leave their 
application to the ingenmty of the practitioner. 

The accompanying cut shows one way of sustainiug 
the foot when the muscles and ligaments allow it to turn 
at the ankle. It can be applied upon either 
side of the limb. These fixtures are not 
dastlcy but are designed to sustain the foot 
in place of irons. They are vastly superior, 
as they leave the motion of the foot perfectly 
free. 

It will hardly be necessary to Bay that, in 
all cases, the adhesive plaster should be se- 
cured to the limb by well-applied bandages. 
It will be found rather difficult to main- 
tain a roller handage in its place, when any 
considerable portion of the limb is covered 
with the plaster, its surface being so smooth 
from the glazing applied to the cloth. To 
remedy thia, we have rubbed the plasters on 
the limb with gum-acacia mucilage, or with simple flour 
paste, then applied the bandage immediately. This makes 
the bandage adhere to the plaster and also together ; or a 
more simple and perhaps more efficient plan is, to aew a 
piece of rausHu around the limb in place of the roller. It 
is not 80 liable to slide down. 
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DEFORMITIES. 

DEFOKSUTIES OF THE TJPPEB EXTEEMITIE3. 

Deformities of the upper extremitiea may he either con- ' 
genital or acquired, being the result of various kiuds of 
accidents and diseases, particularly burns and paralysis ; 
and on account of their greatly impeding the exercise of 
the functions of the member, as well as greatly marring 
its symmetry and beauty, afford opportunities for surgical 
interference. 

The usual malformations met with in the upper extremi- 
' ties, are redundancy or deficiency of parts, a webbed con- 
dition of the fingers, and organic contraction of the 
muscles and pahnar aponeurosis, constituting a variety of 
distortion analogous to elub-foot. * 

Sometimes one or two fingers are entirely wanting, or 
are so stunted as to give the band a very ungainly appear- 
ance i and a deficiency in both their number and size may 
occur, the fingers being all very short and stubby on 
account of the absence of a phalanx in each, being also 
joined more or less by thick weba. Sometimes there 
will be only two fingers with the thumb, or only one, as 
has been met with. 

It is not very rare to find examples of a supernumerary 
thumb, and occasionally of a finger, and cases are on 
record in which each hand had a supernumerary thumb, 
and each foot a supernumerary toe ; and such may be 
hereditary. When an extra finger exists, it is generally 
connected with the little finger. The superfluous member 
is usually considerably smaller than the normal one, and 
well shaped and fumislied with a good nail, but occasion- 
ally it is bulbous, knobby, curved, and irregular. 

In most cases it is attached through the medium of a 
separate joint, having a distinct synovial membrane, but 
the attachment may be simply cutaneous. 
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Great defonnity and inconvenience is liable to attend 
j>erinaneiit contraction of the thumb and fingers from 
burns, rheumatism, paralysis, or some congenital vice. 

The distortion may be caused simply by a contraction 
of the tendons of the palmar aponeurosis, or a cicatrix — 
or all these structures may be simultaneously involved, and 
may exist in various degrees. 

The contractile tendency of the inodular tisane left 
by burns and scalds is often known to resist the most 
ingenious elforts on the part of surgeons to overcome, 
and it usually results in the woi*st forms of distortion. 

The fingers, from paralysis, are frequently permanently 
flexed, in consequence of the shortened condition of the 
tendons of the flexor muscles, while the extensors are 
elongated and completely deprived of their power to 
counterpoise. 

Cases in which the shortening has been occasioned by 
rheumatism, if existing in an extreme degree, will not be 
very amenable to remedial measures. There will be a 
better prospect of afibrding relief in proportion as the 
case is milder and more recent. When the acute symp- 
toms of the disorder have abated, an attempt to break up 
the adliesions within the joints may be made, to restore 
the contracted muscles to their proper length. 

Experience shows that when the deformity is the result 
of permanent shortening of the muscles or tendons, with- 
out regard to its cause, tenotomy is of doubtful utility, 
as, although the operation may relieve the distortion, 
yet the patient never regains any material use of the 
member, but, on the contrary, is generally made worse by 
the section. 

Therefore this procedure should not be had recourse to, 
in cases in which nearly all the fingers are implicated, as 
the ends of the divided tendons usually refuse to unite. 

"Where an unsightly and inconvenient deformity of only 
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ono finger exists, there is no objection to the operation for 
the piu'pose of remedying the appearance. 

Therp is a great diflereuee hetween the results of teno- 
tomy of the hand and tingera, and tenotomy of the feet. 

Ill the hand, fingers, and forearm, there is rarely, if 
ever, jjerfect reunion after tenotomy, and the consequence 
ia that the operation, bo far as restoring the ftmctiona of 
the member is concerned, ia a failure ; whereaa, in cases 
of tenotomy upon the feet, the ends of the divided tendons 
always unite with promptneaa. 

This difference is supposed to arise from the existence 
of a larger amount of synovial fluid in the sheatha of the 
tendona of the upper extremities than in those of the 
lower, and the greater extent to ■which the divided euda 
of the tendons separate in the upper than in the lower 
extremities. 

In cases of deformities dependent upon contraction of 
the palmar aponeurosis, the usual plan of treatment is 
free division of the retracted tissue subcutaneously, and 
much depends upon the after-treatment in maintaining 
the hand in proper position and keeping up passive 
motion. 

The deformities arising from contraction of cicatrices, 
occasioned hy bums and scalds, seldom admit of satisfac- 
tory relief. The usual plan of remedying such ia by 
essection of the cicatrix, and supplying the place hy 
ingrafting new and healthy tissue from the arm, chest, 
or other locality. 

Occasionally distortion of the hand occurs, presenting 
an appearance analogous to club-foot, of the variety called 
varus, and is hence called club-hand. This may be con- 
genital, but in the majority of caaes ia the result of para- 
lysis, or loss of antagonism of the two classes of muscles. 

Contraction of the brachial aponeurosis and the tendon 
of the two-headed flexor, in consequence of paralysis. 
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bums, or rheumatism, may render tbe elbow-joint iieelea 
To remedy this, continned elastic extension may be t 
ployed, connected with an angular eplint united by hinge 

It lias long been a well-eatabH&hed tact, that to divi^ 
the cicatrix from a burn, and then retain the parts eej 
rate until the epace is tilled with new material, utterly ftui 
of obtaining any satisfactory result. The new material {j 
sooner or later absorbed, and tlie edgea of tlio wound J 
the old cicatrix eventnally come together again, leavittl 
the parts as before the operation. In view of this resnl 
Burgeons Iiave been in the habit, when practicable, ( 
entirely removing the cicatrix, and of supplying its p1a< 
with healthy skin from the most convenient locality. 

In the plan of treatment we propose, this operation will 
be eimplified, in those cases where for any reason it is 
resorted to ; in others, where it is only desirable to remedy 
the inconvenience arising from the contracted condition 
of the parts, withont any attempt to remove any unsightly 
appearance arising from the sear, the operation will be 
avoided. In carrying out our plans, we are very much 
aided by the facility with which the skin can be elongated. 

Whether the cicatrix is to be removed or not, we apply 
to the sound skin adhesive straps, through which wb can 
effect continned extension. In some instances, we draw 
the skin on both sides towards the cicatrix ; in others it 
may be necessaiy to act only upon one side, gaining all 
the new skin from one direction. The reader will perceive 
that this is but another application of the principle we 
have discovered, of elongating the soft tissues by continued 
elastic extension. If the malformation is of the hand or 
arm, the extension can ho made by a weight attached to 
the hand or arm, to be carried during the day, the arm 
being kept pendent ; during the night, the exteusion can 
be made through a cord, pulley, and weight, or by rubber 
webbing. When the contraction is upon the side of the 
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neck or under the cliin, the skin from helow must be put 
npou the sti-etch, and thereby gain sufficient skin to relieve 
the tension, or to admit of the removal of tlie offensive 
cieatrix. Tlie precise way of efiectiug this in every case 
would require much time to explain ; it must therefore be 
left to the judgment of tlie enrgeon to apply the principle. 
K the case ia one with an exposed, unsightly scar, of which 
the patient is desirona of being rid, the aurgeoti, by first 
accompHBhing all he can by extension, may be enabled to 
supply new material for the balance, when it woiild be 
impossible, were the parts not partially relieved by the 
elongation of the surrounding skin. It enables him to 
succeed with a much smaller amount of new material 
from some other locality, than he otherwise could. 

In many cases, this preparation would enable him to 
bring the parts together, after the removal of the cicatrix, 
without any new material. 

DEFOKSnTIES FEOM P.AEALTBI3. 

Deformity from this cause is more frequent in the upper 
than in the lower extremities. If the individual ia able to 
perform locomotion, gravity serves to keep the liealthy 
.muBclea elongated ; whereas, if the same person were con- 
fined upon a bed, the limb would be drawn up by the con- 
traction of the healthy muscles, and there being no force 
to take the place of gravity in overcoming the contraction, 
the limb remains in this position, and, if left, there 
ensues a shortening, not only of the musclea, but of all 
the soft tissues, confonning thereby to the altered positioil 
of the limb. Elongating these soft tissues again will be of 
no avail, unless we restore the use of the paralyzed muscles, 
or counteract the power of the healthy muscles by some 
artificial means. 

If, for instance, the extensors of the liand are paralyzed. 
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and the flexors have closed the fingers down npoii 
palm, we slioiild accomplish nothing by elongating the 
flexors and leaving tliem, as they would immediately 
rcBumc their former labor of bringing the fingers back to 
the position they occupied before extension waa applied. 

There is a material dift'erence, bo fai aa regards the 
treatment and its results, between paralysis occturing in 
early cliildliood, and paralysis commencing in adult age. 
Tlois difference has not been recognized by the profe^ion 
to our knowledge, yet it ia one that controls our treatment 
and modifies its results. An adult may be paralyzed upon 
one side of the body, and in a few months it may pass off 
and the person go ou to a perfect recovery of the nervous 
influence, and control of the will auer all the imtscles. On 
the other hand, if a child, during dentition or severe bowel 
complaint, becomes paralyzed, admitting that in both cases 
there is the same amount of diflicnlty, that the brain and 
spinal cord in both instances are fully and perfectly re- 
stored in a given time, the adult recovers the full use of aU 
kia miiscles, whereas the child, if left to himself, will never 
use the arm to any useful extent. In his efforts to move 
about, he will perhaps acqnire the power of lifting and 
throwing the limb forward by a motion of the pelvis, and 
when the knee is back, as in using an artificial limb, wiU. 
throw the weight of the body upon it when walking ; 
some do not go as far as this in the reco\-ei'y of the use of 
the muscles, although the majority, by the constant watch- 
fulness of the mother and friends in training them to 
make an effort, and in instructing them to direct their 
will and concentrate their attention upon a particular 
motion, are eventually able to control the action of a por- 
tion of the muscles during locomotion. 

The difference between the recovery from paralysis in 
the adult, and an ecLual paralysis in every respect, in the 
young child, appears to be owing to this difference in the 
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two cases ; The adult iefore paralysis had a perfect uee 
of hia tnvscles for all the ordinary requirements of life ; 
he had so formed the habit of moving certain musdea for 
the acaomplishment of certain purposes, that he was not 
conscious of exercising any aet of volition. In walking, 
for instance, Le raised liia limb by contracting the flexors, 
moved it forward by contracting tlie extensors, then threw 
the weight of has body upon it. This he did without at 
every step bringing the will into exercise, to act upon cer- 
tain muscles in a certain way ; he did it, as it were, from 
habit. When such individuals are recovering from para- 
lysis and attempt to move their limbs, the force of habit 
controls them, and they attempt to move them in confor- 
mity to its rec[uirements ; they contract all those muscles 
that they have been in the habit of contracting to perform 
a certain act. This they attempt, notwithstanding they 
may not have so far recovered the control of the mnsclea 
as to be able to accomplish it. When they attempt a 
given motion, they bring into action the same mnscles and 
in the same order they did before they were paralyzed, 
although the power exerted by them may be very feeble. 
If an attempt is made to raise the limb to step, it will not 
he done by raising the pelvis, while the limb is left hang- 
ing listlessly from it, bnt thoy ■\vill try to do it by the 
flexor muBcles ; if these do not respond, they stop there, 
they do not attempt to do it by raising the pelvis. This 
is done without reasoning upon the subject, but simply 
because the habit had before been formed of raising the 
limb in this particular way. 

In young children, the first efforts at locomotion are 
very difl'erent, With them, when they have so far recov- 
ered as to be able to stand upon the healthy limb, and 
wishing to move a step or two, the paralyzed limb feeling 
like a dead weight hanging from the pelvis, they will 
attempt to drag it after them. If there is no inconve- 
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nienco from this process, it will be the extent of their 
eflbrts ; but if from some uncomfortable sensation or some 
inconvenience, or should they wish to pass it over some 
obstacle, they will attempt to raise the limb, and this will 
be done by raising the pelvis upon that side. The next 
time they do it in the same manner, and so on until this 
way becomes habitual ; it becomes their mode of locomo- 
tion. The ordinary mode of lifting the limb by the con- 
traction of its muscles had not so fixed the habit as to 
control tliem in doing it after their recovery from the para- 
lysis. This might not be tlie result if a child was re- 
stored instantly ; the perfect restoration of their power of 
locomotion might bring with it a disposition to move the 
limb by the usual method ; but the restoration being 
gradual, and the first attempt to move it being made 
before they have the power to do it by the ordinary con- 
traction of the muscles of the limb, they will effect the 
movement hj those inxtscles over which they have control. 

If we have been successful in distinguishing the results 
of paralysis in the two classes, and in showing why young 
children do not so readily recover the use of paralyzed 
muscles as adults, it will be apparent that we have much 
more to do and many more lundrances to encounter in re- 
storing young subjects, than adults. 

In young children, the ability to direct, through the 
will, the nervous influence to the paralyzed muscles, is 
lost. Although there may be no organic difficulty, yet 
they cannot influence the paralyzed muscles ; the brain 
has, as it were, ceased to recognize these muscles as a part 
of the system. We have the same condition in the mus- 
cles of the ear in the adult ; the muscles and nerves are 
there, yet from the entire neglect and disuse of them, we 
have no power over them. Hence, in endeavoring to re- 
store the use of paralyzed muscles in a young child, we 
have this serious difficulty to overcome, one that, at first, 
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would appear a fatal barrier to any progress. We have 
labored an hour with ao adult, before he could find how 
to afl'ect, in the slightest degree, the deltoid musole, tliat 
liad heen paralyzed from childhood. Being able to use 
the arm for all purposes without this muscle, lie never had 
directed his attention to it, or made an effort for its 
restoration. The great difficulty in these cases is to ac- 
complish the first step ; to contrive some movement or 
process by which the patient shall contract the mnaele, 
though it be in the feeblest manner, and without his being 
aware that he has done it. This can sometimes he done 
by combining that motion wliich any particular paralyzed 
muscle would effect, with some other, in which the muscles 
that perform it are not paralyzed. This can be done 
where certain muscles act in groups, or in combination to 
effect a certain object. 

Another mode which we have found very effectual, and 
which we were the first to bring to the notice of the pro- 
fession, is, the application of an artificial muscle to take 
the place of the one paralyzed. The advantages of this 
application will be manifest when we explain the process. 
To illustrate its effect, we wiU take the simple case of 
paralysis of the flexors of the foot. The extensors have 
drawn the heel up and the toes down. If we request the 
patient to turn the foot up, he not only is incapable of 
doing it, but actually feels that Ijc cannot make the at- 
tempt. It will be remembered that we are considering a 
case where there is no organic difiiculty, nothing to pre- 
vent communication from the brain to the paralyzed mus- 
cles, but simply a loss of connection by disuse. In this 
case, if we place upon the limb rubber webbing, secured 
to the limb in such manner that, when left to its contrac- 
tile power, it will flex the fo it, we have an artificial mus- 
cle tliat will bring the foot up whenever the extensors are 
relaxed ; in order to effect this relaxation, we direct the 
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attention of the patient to the foot and retiueat him to J 
tiira the toes up. In making the attempt, they cut off tho J 
nervous inilueiice from the extensora; this leaves them. I 
flaccid, and although the ]iatient may not contract thft,! 
jlt^ort, yet the toea and foot turn up by reason of thef 
elasticity of tlio rubber webbing, and the act is performed j 
at the same time it would have been had the patient done*! 
it by an act of the will exerted upon the flexor mnsclea. I 
Although the patient is under a mistake, in supposing J 
that he has acquired control over his muecles, yet it is a 
atlvantage beyond the encouragement derived trom it. I 
He has actually performed a part of tlie natural process I 
of raising the toes and foot by an effort of the will, viz. ; I 
he has let go, or relaxed, the extensor muscles, at thfti 
same time they wonld have relaxed, had tbe flexors con- ^ 
tracted and performed their part of the process of raising 
the toes. By continuing this exercise, with the mind of 
the patient directed to the foot, he will oveutually find 
the muscles obeying the will, and the exercise increaeee 
their nutrition at the same time. The great object of the I 
artificial muscle being to show the patient when he makes \ 
the right effort, whereas, without it, he could not have dia- I 
tinguished between a right and a wrong effort. It also I 
demonstrates each time whether he has been Bucceesful, | 
without the presence of the surgeon. This fact is of fho-l 
utmost importance, as it enables the patient to continnftl 
the exercise correctly when left to himself. Again, thd'ff 
satisfaction arising from the assurance that he is aceom'-| 
pliahing what he attempts, is a strong encouragement tO I 
repeat it, whereas, without the artificial muscle to move J 
the parts in place of the flexors, there would be no result I 
from an exercise of the will, even though it had been cor^ I 
rectly directed. 

By the application of artificial muscles in the mannCT 
described, the surgeon can overcome tbe distise of any y 
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musclea, wlien the nerrous influence is not interrupted 
from an organic cause. It is simply to a disuse of tlie 
muscles that this treatment is applicable, althougli paraly- 
sis may be the primary catise. We Eometimes combine, 
with an effort to move paralyzed muscles, tlie use of the 
same muscles of the other limb, acting in concert, moving 
the paralyzed limb with our own liand, keeping the at- 
tention of the patient directed to the paralyzed part, 
cautioning him to make an effort at each movement. 



GENU-VALGUM, OR KNOCK-KNEE. 



This deformity arises usually in delicate weakly Bubjecta, 
from infancy to the twentietli year, especially in those 
patients affected with rachitis and scrofula, and is particu- 
larly liable to occur in the negro. The knees, where both 
ire implicated, turn inward, and, in standing stilj, brace 
tgainst each other, while the legs incline outward at a 
considerable angle, resting upon the inner mai^na of the 
feet, giving rise to double Talipes Valgus, with conaider- 
ahle separation of the feet from each other. This condi- 
tion of the limbs very materially impairs the appearance, 
and greatly interferes with the facility of locomotion, the 
patient limping along with a very a,wkward gait. 

Knock-knee was at one time supposed to he an intra- 
uterine or congenital deformity, "but that idea is now 
generally abandoned. It is liable to occur in both sexes, 
from over-exertion, as in lifting, when there is an enfeebled, 
relaxed condition of the internal lateral ligament, allow- 
ing the external ham-string muscle, in flexing the thigh, 
to gradually draw the head of tho tibia outward away 
from the internal condyle. 
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The Bemi-membraaosus and semi-tendinosia, forming 
tlie internal ham-striijg mnecles, soon become relaxed and 
elongated, allowing their antagonieta to exert their pow- 
ers of contraetion more and more, and thus increase the 
deformity which, in aggravated cases, involves changes in 
the natural relations of the crucial ligaments, curvature 
of the hones of the log, attenuation and stretching of the 
internal ligaments of the ankle-joint, and contraction of 
the peroneal muscles, together with flattening of tlie foot 
and eversion, aa in cases of Talipes Valgus. 

Professor Bock, of Copenliagen, arranges the deforraitiea 
of the knee-joint under the four following heads : — 

1. Contraction of tlie knee {Contractura Genu) is tlie 
name given to the condition in which the knee is in a 
state of abnormal constant flexion, with limited power 
of motion in the joint. 

2. Eecorved Knee (Genu Kecurvatum), Here the knee 
is in a state of super-extension, and the popliteal space 
forms the apex of an angle pointing backward. 

3. Genu-varura, or Bow-leg, called by the Banish 
wheel-leg (Iljulbenet). 

4. Genu-valgum, or Knoek-knee ; in Danish, calf-knee 
(Kalveknaet) ; in Geroaan, Goat's-leg (Ziegenbein) X-leg 
(X-bein). 

Proferaor Eock states that, in Genu-valgum, it ia not the 
knee hut the tibia wbicli is pressed outward; and the 
more correct denomination would be theretbre Tibia 
Valga, if the analogy with the foot were preserved. The 
same will apply to Genu-varum. Where the disease haa 
commenced in j'outh, a curvature of the spinal column will 
generally be produced by the obliquity and the laiucnesa. 
The affected limb is usually more or less atrophied. 
Prof. Bock professes to have met with two eases of anchj- 
losed knock-knee in elderly persons: in these the limb 
WM also directed backward. Prof. B holds that 
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there ia almost as frequent complication with club-foot 
in cases of knock-knee, as with flat-foot and eversion with 
treading; on the inner margin causing callosity, and. as 
the shortness of the limb leads the patient instinctively 
to endeavor to touch the ground witli the points of the 
toea, it is evident that the other complications of defonnitj 
will he attended hy a greater or less degree of Talipes 
Equinue. 

It has hitherto been impossible to determine the reason 
why these secondary deformities of the feet should in some 
case9 assume one form, and in others, another. 

In certain peculiar cases, the deformity of the knee is 
secondary. A patient in Dieffenhach'a ward had had. 
from childhood, Cyphosis Accurvata of the lumbar verte- 
brae ; in his youth, varus had been developed in both feet, 
and, in his sixteenth year, he had become knock-kneed in 
both legs. Sometimes there is Genu-valgum on one side 
and Genu-vanim on the other, accompanied by corre- 
sponding or distinct deformities in the feet. 

The greater convergence of the thighs in women might 
be supposed to be a predisposing cause, and Leasing says 
that this affection is more frequent in temales thau in 
males. 

Prof. Bock, however, says this is incorrect, and that this 
del'ormity is twenty times more frequent in males than in 
females, and he also concedes that scrofula and rickets 
are the principal predisposing causes, especially the latter, 
which still more frequently produces Genu-varum, iu 
which case the external condyles of the femur and tibia 
are most affected and enlarged, while a Bimilar swelling 
of the internal condyles gives rise to Genu-valgum. 

Genu-valgum is considered by Prof Bock as a diseaBo 
of a paralytic nature, and as a general rule its most usual 
causes those arising from a depressed state of innervation, 
and hence the commencement of the affection is limited 
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to pertain poiods of life io which the nerroos centTCe 
onder^ a more tlian ordinarr degree of distorbanoe, con- 
nected vdih the state of derelopment. 

Prof. B thiokK that Genu-Talgmn is developed 

either dnring the first dentition, or during pubertr, and 
be consideis the rule so constant that the only cxceptioDfi 
are the ca^cs hi which SMne local malady has gireo rise 
to the deformity, bnt the latter are comparatively rare. 
In children, the disease has always, in Prof. Bock's cases, 
arisen between the eig'hth month and the completion of 
the second year, and baa always been preceded by difiS- 
cnlt dentition, with fever, convulsions, violent whooping- 
coi^b, or, as in one case, aente exanthematic fever. This 
agrees with what has been stated by Heine with r^ard to 
nine cases of knock-knee observed by him. 

The external causes which may give rise to the affec- 
tion at this age, and nnder the circumstances whidi 
have been mentioned, are, that the children Kalk too early, 
or too soon after a weakening illness before they have yet 
recovered strength, or, that they are habitually carried on 
one arm, by which one knee is presse<l inward. 

In both variations &om tlie normal positions <^ the 
lower limbs, whether the knee is thrown outward or in- 
ward, the limb should be extended until the ligaments 
elongate on the concave side and shorten upon the other. 
This can be done in the shortest time and most readily 
by placing the patient upon a bed or conch, and applying 
the weight. My own advice wonld be, to continue this 
position until the limbs are straight, and then use pas^ve 
exercise, afterwards directing the patient to exercise the 
limbs, without at the same time supporting the weight of 
the body, obliging him to flex and extend them always 
correctly. After a longer or shorter time, he may be al- 
lowed to walk across the floor, pronded always he can 
retain the limha in their normal position; but never to 
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walk, nnless he can do this. When the muscles begin to 
yield from the exercise, it shonld be stopped until they 
recover tlieir tone. 

_ There ia generally an altered condition of the condyles 
in this difficulty, and the patieat shonld not stand upon 
the limbs much until this di£Ference has changed to the 
natural form. 

If these precautions are not taken, the old habit will 
return, and all the labor of the surgeon and patient will 
be lost. 

We have seen this distortion of the limbs produced iu 
young males of animals from excessive venery. This led 
us to suspect it as a cause in a lad of nine yeare of age 
(see cut) whose liinba were so distorted, that tlie patella 
in both limbs was outside the condyles, and the tibias ro- 
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tated outward upon tliB onter condyles. The latter wei 
flattened by absorption ; the ankle-jointa were neceasarilji 
distorted in conforming to this ]x>sition of tlie tibias, i 
latter projecting at an angle of forty-five degrees.* 

This same condition of the limbs we have had froiS 
distortion of the femurs in cases of rachitis. 

Apparatns can be used to keep tlie limbs in positions 
but we prefer to effect a enrc without their aid. Thi 
patient and iriends are very apt to throw the responsibilitfl 
of retaining tlie limbs in a correct position upon the fijG 
tures. The result is, that as the apparatus yields, b« 
wearing or any other cause, tlie limbs conform to 1 
change. There can be no radical cure unless the muscle 
and ligaments perform their functions correctly while tbq 
limb is in a normal position, and the beat way is to a 
them to do it, making it a condition of the patient's wal 
ing that ]ie shall walk correctly, or he must be confined t< 
the bed. "We have used a splint upon the side of the limt^ 
with a joiut at the knee. This is placed upon the eoncay( 
side, and the limb brougbt up to it by rubber webbinj 
laced around the splint and the knee. If tliis is proper™ 
attended to it will secure the result, and can be truste 
upon an adult patient, who is desirous of recovering, ; 
cannot be confined, as is necessary, when without appi 
ratofi. 





• This lad after aomo tima confosaod that lie had practised masturbadoB 
for a long tima, that he learned it from aa older boj. 
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LATERAL CURVATURE OF THE SPINE. 



CtrKVATuES of tlie spine may oecur in either of three 
principal directions : lirat, baeicward ; second, forward ; 
and third, laterally. 

The lateral ciirvatnre of the spine is a very different 
affection from the antero-posterior curvatui'e, which ia in 
fact not a curve, but an angular distortion, in which latter 
the deiiation is dependent upon organic disease, leading to 
deatmetion of the osseous bodies of the Tertebne them- 
selves ; but the lateral distortion may arise from various 
causes. 

Amoitg the causes of lateral curvatm-e may be mentioned 
malformation of the vertehree from defective development 
— some of the individual pieces being either too small or 
too large, or so imited as to meet only at particular por- 
tions, instead of at their entire surfaces— in consequence 
of which the muscles of the spine, in their efforts to main- 
tain eqnihbrium, soon act unequally, some on one side, 
overpowering their opponents on the opposite side, but not 
always uniformly, and thus giving rise to the worst forma 
of distortion. 

Lateral curvature of the spine is ,a frequent result of 
rachitis, the bones of the spinal column being so weak as 
to be incapable of withstanding the action of its several 
muscles. This disease is almost peculiar to early child- 
hood, and consists hi great deficiency of earthy salts ; in 
consequence of which the several pieces of the slfeleton are 
rendered so soft and ilexible as to admit of being cut and 
bent in almost any direction. 

The bones entering into the formation of the spinal 
column being equally liable with the rest of the osseoaa 
system to the changes peculiar to rachitis, it is very easy 
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to understand how the B^metry of the vertebraa may 1 
impaired, througli muscular coDtraction acting upon e 
ened and yielding bony attachments. Sometimes 1 
spine is drawn not only sideways, but backward, pro 
cing in this manner some of the very worst examples 
this curvature. 

Altered capacity of one side of the cheat, giving rise i 
aecendency of the muscles of one side over thoae i 
the other, and producing spinal curvature, ia exempli: 
in cases of chronic pleurisy and empyema, in which, € 
account of the compression and obliteration of the h 
chial tubes, and the extensive morbid adheaions which 9 
liable to result between the pulmonary and costal plourffi, 
the ribs may sink in and lie almost in contact with each 
other, thereby greatly diminishing the capacity of the 
thorax of the afl'ected side, while the capacity of the 
healthy side is con-espondingly increased. 

Obliriuity of the pelvis, from injury or disease of the 
lower extremities, is invariably followed, if long continued, 
by lateral curvature of the spine, especially in the lumbar 
region, an exemplification of which is presented in diseases 
of the hip and knee-joints, in which the eftbrt to throw 
the weight of the body upon the sound limb elevates the 
pelvis of the affected side, and a curve is formed in 
the loins by the constant strain upon the muscles of 
the spine. 

General or local debility of the muscles is a very fre- 
qnent cause of spinal curvature ; in the former, affecting 
the muscles generally ; in the latter, chiefly those of the 
spine. 

Whatever causes tend to depress the vital powers must 
necessarily weaken the muscular system and lead to irregu- 
larity in their contractions, and thereby disc[ualify them 
for the proper performance of their functions. Protracted 
fevers and exhausting discharges have been known to oe- 
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easion debility eventuating in lateral curvature of the 
Bpine ; and similar effects have been traced to unwholesome 
food, starvation, inadequate clothing, and other caoses 
producing aa impoverished and auremie condition of the 
system ; the patient finding, upon recovering from the de- 
bilitating causes, that the muBcles of the back are too feeble 
to sustain the spinal column in the erect position, and that, 
therefore, in hie efforts to vpaik, the spine is drawn toward \ 
the side upon which the muscles exercise the greatest con- J 
tractile power. 

Patigue of the muscles of the back, from protracted 
standing, or otherwise sustaining the spine in the erect 
posture, as well as arrested growth of the muscles, 
from the use of corsets, are among the more common 
exciting causes of local muscular debility, resulting in 
curvature of the spine ; and other examples of the same 
nature may be found among children who are obliged to 
. sit daily for a number of consecutive hours in school, upon 
seats without proper support for the spine, and also among 
young female operatives in crowded factories; the effect 
of which is, that tlie erector muscles of the spine, being 
constantly kept upon the stretch, soon become exhausted, 
and, by the frequent repetition of this strain, ultimately 
become entirely inadequate to the performance of their 
duty. 

The consequences of this practice are more especially 
permcions, if the child happen to be naturally feeble, or if 
he has become debilitated by disease, the spinal column in 
such cases being not only distorted laterally, hut twisted 
more or less upon its axis. 

As regards the injurious effects of tight lacing, they are 
well known to every surgeon, not only in their relation as 
the cause qf spinal curvature, but in, their influence npon 
the general health. If the practice be persisted in for a 
long time, the muscles of tlie back, being seriously re- 
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Strained, become irregular in tlieir action, atrophied, 
and unfitted for the proper discharge of their respect- 
ive functions, those on one side overpowering their oppo- 
nents, and dragging tlie spinal column out of its natural 
curves. 

Various conditions of the muscles have been noticed as 
causes of spinal curvature. Often the excessive use of 
one set of muscles, as of the right arm, in blacksmiths, 
dragoons, and others, will so develop them, in conformity 
with the well-known law, that muscular tissues develop 
and enlarge in proportion as they are exercised, as to in- 
duce hypertrophy of them, especially as compared to their 
fellows of the opposite side, which will necessarily result 
in loss of equilibrium, the stronger set of muscles over- 
powering the weaker; and, therefore, in proportion as this 
preponderance of action exists on one side, will the spine, 
if the muscles so enlarged are attached to it, be drawn 
over toward that side. The trapezius and rhomboid are 
the muscles most liable to excessive development from 
this cause, and, acting directly upon the spine, overpower 
their fellows of the opposite side, thus producing marked 
curvature of the spine, the convexity of which corresponds 
to the side upon which is the hypertrophied arm. 

A similar result may ensue when the muscles of one 
side, attached to the spine, become atrophied, while those 
of the opposite side retain their normal healthy condition ; 
the balance between them, as in the former case, being 
lost, the spinal column is liable to more or less displace- 
ment. 

Spasmodic contraction of muscles attached to the 
spine, when existing in a high degree, as in wry-neck, 
produces more or less distortion, and, in the last-mentioned 
form, the muscles may produce extreme curvature of the 
cervical vertebrae. 

The degree to which the curvature of the spine may 
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proceed troni these different causes is variable, being 
limited to one particular region, or involving vai-ions 
portions, or even the whole length of the spine. In 
eases ■where the aftection ia very extensive, there are 
generally compensating curvea — one or more curve on 
each side. 

Somotimes, as in cases of paralysis of the moscleB on one 
side, one continnous curve exists on the other side. This 
is termed a sigmoid curvature, and can never rectity itself, 
because it is impossible to establish a counterbalancing 
power in the congenerous muscles. 

Marked rotation of the spine always attends the more 
aggravated states of lateral curvature, the rotation existing 
in the direction of the convexity of the curvature. In pro- 
portion to the degree of the lateral curvature, so is the 
Jength of the spine diminished; the ribs are flattened, 
elongated, and twisted, and the sternum and costal ribs ', 
are depressed forward towai'd the pelvis. The scapida on \ 
the side corresponding to the convexity of the spinal curve i 
18 abnormally large and elevated. A cervical curve gives ) 
rise to obliquity of the head, and a lumbar one to obliquity I 
of the pelvis. 

The curvature is usually effected iu the earlier stages of 
the affection, at the expense of the intervertebral cartilages 
and ligaments ; but, as the distortion advances, the bones 
themselves become involved in the disorder, some por- 
tions being absorbed, and others increased by the deposition 
of new oseeons substance. The reasons why this change ia 
effected will be given folly in another place. 

In lateral curvature of the spine, the symptoms are those 
denotive of the functional derangement of the abdominal 
and thoracic viscera, according to tlie extent and duratioii 
of the distortion. In the mild cases, the patient is merely 
inconvenienced in walking, becoming easily fatigued dur- 
ing exercise, and suffering from occasional palpitation 



132 



LATERAL CtJEVATCRE OF Tlffi HPISE. 



of tlie heart, and perhaps Eome degree of uneasiness in 
breatliing. 

The general health begins to fail gradually, and the 
effort to maintain the erect position during walking and 
sitting becomes more and more tiresome ; derangement of 
the stomach is apt to supervene, with constipation of the 
bowels, PainsocciiT in theeideand back. In the female, 
dysmenorrbcea is often present, and the countenance is 
pale, care-worn, and exhibits & chlorotic appearance. 

In many slight cases of lateral curvature, the health 
suffers little or nothing; the local symptoms may be piin- 
cipally those of which the patient eoujplains, as pain in 
the right shoulder, fatigue on making sligfit exertion, inter- 
ference witli the respiration, after a while, as the distortion 
increases, with altered size of the thorax ; palpitation of 
tlie heart from the same cause, as well as from its mechan- 
ical displacement and compression ; disorders of the diges- 
tive and other organs, both primaiily produced by tlie 
deformity, aud secondarily through faihire of the general 
health and strength. 

One symptom may be particularly mentioned, namely : 
a constant pain m the letl side, in cases which liave pro- 
gressed, the pain being referred to the left side, just below 
the ribs, which it is difficult to relieve. 

In more than one instance, this has been traced to the 
existence of incipient curvature of the spine, and the ques- 
tion has been asked if it may not depend on the pressure 
against the viscera, caused by the altered position of the 
ribs. 

A slight degree of lateral curvature of the spine, on the 
right side, exists in almost all persons, in consequence of 
fhe right arm heing natm-allysomuch more used than the 
left, but not usually to such a degree as to constitute a 
morbid aff'ection. As a disease, it is most commonly ob- 
served in young girls, from five to eighteen years of age. 
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particularly in tliose of a feeble eonstitnti' 
or aa the result of exposure to hardships, especiallj to 
want and destitution. Alao in the children of the wealthy, 
who are pampered and indulged in scenes of excitement, 
exhausting the hrain. 

As long ago as 1837, Dr. John E. Brown, of Boston, 
published a series of letters in the Soston Medical and 
Surgical Journal, in which he severely animadverts upon 
the rigid discipline of schools which confine young misses 
for four or five hours consecutively, upon seats constructed 
too high from the floor to allow the feet to touch, and 
with no support to the hack. The muscles of the back, 
under such circumstances, soon become tired, and the 
child, to relieve them, inclines to one side or the other, 
and from this generally gets into the habit of inclining to 
one particular side, the right or left. 

The spine, as a natural result, acquires a curve in the 
opposite direction, one shoulder-blade projects, and one 
hip is more elevated than the other. 

Another cause of curved spine, not imfreqnent in public 
schools, is the desks on which children i\Tite, which are 
not always adapted to the height of the pupil. And in , 
the case of children compelled to write two hours per day', 
on a desk from four to six inches too high, the right i 
shoulder must necessarily be elevated, the scapula thrown 1 
out, and the spine curved. 

Dr. Portal, an eminent French, physician in hia day, 
ascribed curvatures of the spine to the pressure caused by 
the fashion among many of wearing stiff stays. And par- 
ticular mention of the effects caused thereby on the nina- 
cles of the spine, l»y the constant pressure, is made by the 
celebrated Dutch physician. Van Swieten. 

Many eases of curvature of the spine, nnder treatment 
by means of the heavy, cumbrous, and uncomfortable 
mechanisms of former times, have been aggravated by the 
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means intended for their cure, the tendency of which was 
to compress the body, interfering with the functions of 
the skin, and preventing the use and development of the 
muscle?, which were already acting at disadvantage, in 
consequence of the alteration of their points of leverage. 

The consequences of wearing such machines were well 
described by an author who wrote nearly a century ago : — 
" Some nations have fancied that nature did not give a good 
shape to the head, and thought it would be better to mould 
it into the form of a sugar-loaf. The Chinese think a 
woman's foot much handsomer if squeezed into one-third 
part of its natural size. Some African nations have a like 
quarrel with the shape of the nose, which they think ought 
to be laid as flat as possible with the face. We laugh at 
the folly and are shocked at the cruelty of these bar- 
barians, but think it a very clear case that the natural 
shape of a woman's body is not so elegant as we can make 
it by the confinement of stays. 

" The common effect of this practice is obstruction in 
the lungs, from their not having suflScient room to play, 
which, besides tainting the breath, cuts off numbers of 
young women in the very bloom of life. But nature has 
shown her resentment of this practice, by rendering above 
half the women of fashion deformed in some degree or 
other. 

" Deformity is peculiar to the civilized part of mankind, 
and is almost always the work of his own hands. The 
superior strength, just proportion, and agility of savages, 
are entirely the effects of their education, of their living 
mostly in the open air, and their limbs never having suf- 
fered any confinement." 

The above allusions tend to show that the bad effects of 
artificial supports to the human body, when applied in such 
manner as to impede the free exercise of the muscles, and 
the confining of the trunk in casemates of armor as cum- 
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brous and impervious a3 an iron-clad, for the correction 
of spinal deformities, were appreciated a hundred years 
ago, bat jet in this calightened age they are Btill practised 
by some, in ignorance of coiTect views and an enlightened 
sense as to cause and effect. 

The object should be, in treating curvatures of the 
epine, to give physical strength to the muscles generally, 
and particularly to those immediately impheated in the 
defect. 

Some artiticial support ia necessary for the purpose of 
relieving the spine of the weight of the head and shoul- 
ders, but no appliances should be allowed to interfere with 
the free use of the muscles. 

In lateral curvatures, the curve usually first forms in 
the loins, and the compensating curve in the dorsal and 
cervical portions of the spine follows as a necessary con- 
sequence, to enable the body to preserve its equilibrium. 

If the curve in the loins can be straightened, it ia al- 
m<Bt a necessary consequence that the dorsal and cervi- 
cal portions of the spine will also become straight, upon 
the above law of compensation ; but this will only follow 
where the dorsal and cervical portions of the spine are 
sound and healthy. It is, therefore, important to take 
steps to straigliteu the lower curve in the first place. 

Lateral curvatures are simple or complex. A simple 
lateral curvature is unaccompanied by disease of the ver- 
tebne, anchylosis, or stoop. A stoop, added to a lateral 
curvature, renders it complex ; a great proportion of 
lateral cmratures are unaccompanied by a stoop. Old 
people, girls who are obliged to sit much at wort, and 
young ladies who play a great deal on the piano-forte, are 
very apt to contract a stoop, and, where this compUcatiou 
occurs, the treatment must be modified. Simple curva- 
tures of the spine may almost hivariably be cured, if taken 
in time ; but, when neglected for years, the vertehne be- 
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come thinner on tlio concave, and thicker on the convex 
eide of tlie ctirve, ■which is consequent upon the unequal 
pressure, the anperineumbent body being almost entirely 
supported npon tlie edges of the concave side of tlie cur- 
vature. The rational way of treating curvatures of this 
kind is, to relieve the spine of tlie weight of the head and 
shoulders by mechanical appliances, so constructed as not 
to impede the action of the muscles, and continued until 
absorption has taken place on the thickened side of the 
vertebrifi, and ossific matter Ijcen thrown out on that side 
which has become thinned by pressure ; at the same time 
making use of appropriate gymnastic exercises for 
strengthening the muscles of the back, so that, wheq 
mechanical support shall licj'cmoved, they may be able fj 
keep tlie spine in its natural erect posture. 

Curvatures of the spine come on iueidiously, and i 
frequently unnoticed until they produce a very consid^ 
hie deformity. The growing out of one shoulder, i 
elevation of one hip, and the enlargement of one side o 
the cheat, are marks of curvature of tlie spine, which i 
would he well for parents to understand, in order t 
they may apply for proper treatment in time. "VVhatevi 
causes tend to produce muscular debility also extenj 
their influence to the ligaments, allowing the 1 
yield until the hgaments suffer all the strain of suatai 
the body ; and where the ligaments binding together theJ 
vertehne become unremittingly tense and are exeessivel 
lengthened, as a consequence, deformity ensues, and it is t| 
long time, even under the most favorable circumstances, I 
fore they recover their natural condition. The contractioi 
of a cyst, after the cure of an abscess of the lungs, may I 
sufficient 'to draw the vertebrce out of their proper lin^l 
and to bend the ribs inward. Any alteration in thefl 
natural form of the skeleton will induce a change in the'J 
state of the muscles. In certain cases of club-foot. farM 
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instance, tlie natural fulnesa of tlie calf of the leg is 
wanting ; but, as the deformity is lessened, and the mua- 
clea are brought into action in their natural relations, the 
proper development of the musclea ensues. In had cases 
of distorted spine, some of the musclea are in the same 
state as in the lega of persona with club-foot— small, pale 
or yellow, in a languid state of nourishment, and some- 
times suhject to a kind of fatty degeneration. 

As was observed years ago by Dr. L. J. Beale, there is, 
perhaps, no notion more pernicious than the supposition 
that children will outgrow deformities. That a deformity 
will often atop at a certain point, and, as the body grows, 
will become less apparent, is a woll-knpwn fact ; but the 
instances of a natural cure are so few that all such hope 
ought to be abandoned, and proper means of cure bad re- 
course to at as early a period as possible — such aa mechan- 
ical assistance and means which give tone to the faulty 
muscles. 

There is another popular error, namely, that the deforming 
proceaa will stop with the period of growth ; on the con- 
trary, it often happens that the deforming process goes on 
more rapidly after the growth of tlie body has ceased, 
than before, and cases of lateral curvature sometimes com- 
mence even long after the growth of the body baa ter- 
minated, and proceed to a very distressing extent. Usually 
spinal curvature commences between the ages of eight 
and eighteen, particularly in those cases resulting from 
muscular debility, while those consequent upon discE^e 
of the ligaments, cartilages, bonea, and rheumatic affec- 
tions, affect persons at all ages. 

In discussing the predisposing causes of lateral curva- 
ture of the spine, Mr. Edward F. Lonsdale, F. K. S., 
London, in his work on Lateral Curvature of the Spine, 
published 1847, after mentioning general debility of the 
system, producing weakness of the muscles and liga- 
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ments — the deficiency in strengtli showing itself more 
readily in the epine tlan other parts of the body — lays 
considerable etress upon the difference of tlie preesure in- 
ternally on the two sides of the thorax against the inner 
side of the ribs, the left lunj; containing less air than tlie 
right, being smaller in size, while therilison the right side 
receive support also from the liver being pressed against 
tlieiD, causes which lie thinks give a predisposition to ose 
the right upper extremity rather than the left, the right 
side of the chest receiving support from the liver, com- 
bined with increased strength and more constant use of 
the right arm, while tlie left lung and left side of the 
chest offer less resistance, and are therefore more liable to 
the encroachment of curvature upon the weaker side. 

Dr. Louis Bauer, of Brooklyn, N. Y,, in his introductory 
lecture of a series delivered at the Brooklyn Medical and 
Surgical Institute, says that, "with but tew exceptions, 
almost all deformities of the body are of a consecutive 
character; the bones act merely as passive agents in 
following the traction of the inuaeles. The latter, in 
their turn, are subservient to the nervous system, reflect- 
ing all the morbid changes that may take place in that 
sphere. 

" If, however, a deformity has become firmly established, 
and has lasted for some time, both bones and muscles un- 
dergo more or less permanent changes in form and texture, 
and the difficulty may ultimately become irremediable. 
The ligaments are, by virtue of their structure and func- 
tion, not as often implicated in deformities as bones and 
muscles. Sometimes they are compromised in the forma- 
tion of the sclerotic tissues at the articulations ; in para- 
lysis they seem to become relaxed, and therefore facilitate 
an undue niobibty of their respective joints. But a con- 
traction of ligaments is a physiological impossibility. 

" Their dimension is regulated by their elasticity. They 
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may lose that elasticity by structural clmnges. They may 
become elongated by loss of eli^tic fibres and excess of fat. 

*'It can, however, not he conceived how they can be- 
come shortened by any other process than sclerosis, and 
this presnpposes local inflammation. " 

As we have on former occasions been pained at the un- 
certainty of the Doctor's memory, we wiU here place our 
views side by side with hia, that he may so associate them 
in his memory as not to forget himself, and assert at some 
future time that he has always Itnown that ligament 
lengthened and shortened in the following manner : Liffa- 
meiiC, or any soft tissue, when put urtder even a moderate 
degree of tension, if that tension is unremitting, will elon- 
gate iy the addition of new material; on the contrary, 
when ligatnents, or other soft tissue8,remain uninterruptedly 
in a loose or lax state, they will gradually sJiorten, as the 
effete material is removed, until tJiey come to maintain the 
same rdation to the bony structure with which they are 
united that they did before their shortening. Mature never 
wastes her time and vnaterial in maintaining a muscle or 
ligament at its original length, when the distance between 
their points of origin and iiisertion is for any considerable 
time, without intermission, shortened. They change by 
nutrition, modified by the cireumstances under which they 
are placed. 

Further on, in the same lecture. Dr. Bauer, in speaking 
of paralysis as a cause of deformitiea, says : " Secondly, but 
one muscular gi-oup may he paralyzed, and its antagonists 
retain more or less power, and draw the joint to their 
side." 

Subsequently, in speaking of lateral ^ curvature of the 
spine, Dr. Bauer, with characteristic consistence, repudi- 
ates his own statements, as above, and which he lays down 
as axioms for the unqualified acceptance of the profession, 
as follows : — - 
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" Tlie doctrine of Delpech, of disturbed muBcular antag- 
onism (as a cause of lateral curvature of the spine) is still 
in vogue, and most orthopfedic surgeons base their treat- 
ment of scoliosis on that canee. The nieritorious and 
syBtematie labors of the late Dr. Werner have, however, 
so thoroughly proved Delpeeh's theory as inconsistent 
with physiology, that no well-informed practitioner can 
any longer uphold it. "With the firm guide of Dr. Wer- 
ner's observations and experiments, we now perceive the 
fallacy and inconsistency into which Delpech has led tis, 
yet we are inclined to retain a plausible theory in prefer- 
ence to none at all. 

" We presume that you are not famihar with the writ- 
ings of Werner, and hence we may consider ourselves jus- 
tified in briefly adverting to his deductions. 

" The antagonism of the muscular system has been based 
on the supposition that each muscle or each group of mus- 
cles was equally balanced by another muscle or another 
group, and that the form of the frame depended on the 
eqnal power of both. Delpech consistently inferred, from 
this supposition, that the form was necessarily disturbed 
as soou as this muscular antagonism was infringed by a 
one-sided increase or decrease of muscular power; whereas 
Werner demonstrates that the muscular antagonism is a 
gross error, and in reality does not exist. In this {^ser- 
tion, his esperiraeuts and physiological facts bear him out." 

Br, Bauer goes on to say that Warner's theses tend to 
prove : 

" 1st. That there is no antagonism between muscles, aa 
maintained by Delpech. 

" 2d. That single muscles, and the groups, are unequally 
balanced, as has already been demonstrated by Borelli. 

" 3d, That the balance of power is simply subservient to 
the will. 

"4th, That the full measure ofmuscular power will pro-, 
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duce results proportionate to the length, thickness, and 
leverage under which single musclea, or groups, act, irre- 
spective of antagonism, 

" 5th. That the muecle, if not actuated by the will, is 
physiologically at rest, 

" 6th. That this rest is complete, and not impeded by the 
so-called muscular tonicity. 

"7th. That the muscular structure is endowed with con- 
tractile, hut not with expansive powers, 

" Sth, Hence, a contracted muscle cannot expand itself, 
but requh'es either the weight of extremity, or an, antago- 
nist, to regain its full length, to be ready for another con- 
traction. 

" 9th. The theory that a muscle becomes permanently 
contracted, and the extremity deformed, when its antago- 
nist is paralyzed, is erroneous. 

" 10th. During a temporary contraction, the skeleton is 
drawn in the direction of the healthy muscle ; but, as soon 
aa the contraction is termuiated, it will retm-n to its origi- 
nal position by its weight, or may be reformed by assist- 
ance. Thus, the forearm will extend itself, though the 
triceps be paralyzed. When the weight does not aid, as 
for instance, in paralysis of the extensors of the fingers, it 
requires the other hand. Tn paralysis of the facial nerve, 
laughing or speaking draws the fa.ce towards the healthy 
side. In this distorted attitude the face remains, because 
the contracted muscles, though at rest, cannot expand 
themselves. But the face can be pulled straight, and 
will remain so until again disturbed by a new exertion 
of the facial muscles. 

" 11th. Permanent muscular contraction necessarily ema- 
nates from morbid process, and cannot be regarded as a 
physiological act. 

" 12th. A muscle can be at reat, whether extended to its 
full length or shortened. 
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" 13tli. Contraction is inseparable from shortening, but 
the latter may exist without the former. 

" 14th. Most muscles combine with their antagonists to 
effect a motion in a third direction. Thus the flexors and 
extensors of the foot affect both adduction and abduction." 

With this formidable array of propositions, Dr. Bauer 
claims to have entirely succeeded in routing Delpech's 
theory of muscular antagonism. According to our un- 
derstanding, he does not adduce a single argument mili- 
tating in the least against the principles founded by Del- 
pech ; but, on the other hand, many of his propositions 
tend directly to corroborate them, and even those argu 
ments which he does offer are of a negative character, and 
not pertinent, but inadvertently corroborating and sub- 
stantiating the grounds assumed by M. Delpech. 

He says : " These numerous facts (?), supported by con- 
clusive experiments and observations, render Delpech's 
musciihar antagonism untenable." 

Dr. Baur assumes that we " are not familiar with the 
writings of Werner, and hence we may consider ourselves 
justified in briefly adverting to his deductions." 

Inasmuch as the great majority of surgeons would pre- 
fer to judge from an entire translation of the " original 
Dutch," rather than accept the ipse dixit of the Brooklyn 
professor, we would ask why he did not acquaint us with 
the "conclusive experiments and observations" with 
wliich he seeks to annihilate the doctrines advanced by 
M. Delpech. 

The study of anatomy, especially that portion of it re- 
lating to the muscles, clearly demonstrates their arrange- 
ment, on each side of the mesial line, in pairs. 

Take, for example, the familiar subject of squint, or 
strabismus, and the arrangement of the muscles of the 
eye on either side must show conclusively the antago- 
nistic functions which they are made to perform upon the 
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organs rcBpectively. In the case of a healtliy eye, if 
eitlier the external or internal rectus muscle he cut, its 
antagonist draws the ball of the eye towards the one re- 
maining intact; if both the externa! and internal recti 
muscles be cut simultaneously, the eye will remain turned 
in the direction it assumed at the time of the section, and 
will retain the convergent or divergent position in which 
it may be subsequently moved hj the fingers of the op- 
erator. 

Dr. Bauer proceeds to speak of Delpech's theory as 
follows : 

"Its fallacy becomes, however^ stCl more transparent 
as soon as its practical application is attempted npon 
habitual scoliosis, for it is utterly impossible, even among 
the warmest adherents of Delpech's theory, to settle the 
problem whether the dorsal muscles are on one side weaker 
or stronger than their antagonists, Wor are they able to 
decide whether tlie muscular preponderance exi&ts on the 
convex or concave side of the devi ated spine. 

" At any rate, the dynamometer has not diaclosed the 
fact that there is any preponderance of muscular power 
on either side," 

This is very easily understood, when we look at the 
mechanism of the dynamometer, and see that it is abso- 
lutely incapable of throwing any light on the subject 
whatever, when applied to indiridnal mascles acting in 
the unnatural position in which the muscles implicated 
in lateral curvature of the spine have gradually become 
placed. 

If the reader will turn to page 139, and read what we 
say to the Dr. in reply to what we there quote from his 
lecture, he will tind, instead of theorieB, physiological facta 
that are incontrovertible — the aanae results following the 
conditions there laid down have never failed in our expe- 
rience of twenty years. With this result, what would be 
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the form ol" the face, paralyzed and drawn to one Bide, as 
he says in propoaition 10th, if it was left undisturbed. 
Would not the eoutracted side cventnally become perma- 
nently mi We have seen, repeatedly, permanent deform- 
ity and entire loss of muscular power in certain rauaclea, 
by retaining a member in a given poeition for months. 
The Hindoo devotees are instances of the truthfulnesa of 
our Btfltement. Parts tliat they retain in any unnatural 
position for a long time become fixed, and the devotee 
loses all control over them. Much of this reasoning, from 
the appearance of parts that bave long been in a changed 
position, is fallacious; in a large nimiber of cases the ap- 
pearance is the result of tlie changed position, and not the 
cause. We have not time to elucidate liere the wbole 
subject, but the reader will find under different heads 
sufficient to answer all of this formidable array of asser- 
tions. 

Among the caueea of lateral curvatnre, inequality in the 
sides of the chest is mentioned. This cause was recognized 
by us more than twenty years since, long before authors 
had mentioned it. Tiiis will bo found to be tie cause in 
all cases of lateral curvature occun-ing before the approacb 
of puberty, when, apparently, it is a muscular difficulty, 
perhaps we may say, in all cases not dependent upon 
softening, or deficiency of Kme in the vertebra. It is not 
always that the concavity of the curve is to the diseased 
side ; it sometimes occurs that tlie increase in size of the 
healthy side is so great, that the individual is under tlie 
necessity of leaning in the opposite direction, in order to 
support the centre of gravity, like a person caiTying a 
weight upon the shoulder. When the curve is the other 
way, the projecting of the diseased side compensates. 

We cannot quite agree witli the statement, that the 
curve of the spine in hip disease is owing to the weight 
of the body being thrown upon the Bound limb ; if the 
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weiglit of the body were the canse, the pelvis would be 
raised upon that side, which is the fact in cases of paralj- 
Bis. The pelvis ia drawn up on the side of thediaeased 
joint, although there may be no weight resting upon the 
■well limb. This deformity is owing to the contraction of 
the muscles, or rather, to an effort to shorten the distance 
between the origin and insertion of those mnscles that 
arise from the spine, and are inserted into tlie femur. 
This can only be etfected by drawing up the pelvia. 

We have mentioned that, in paralysis of the lower ex- 
tremities, the weight of the body, wlien resting only upon 
one limb, thrusts the pelvis of that side upward. This 
necessitates a curve of the spine. The same curve takes 
place when the femur is dislocated into the thyroid fora- 
men, and the patient is examined in a sitting poature; 
when prone, the curve disappears. 

Any cause that places the pelvia at any other angle 
with the spine, laterally, than a right angle, necessarily 
produces a curve in the lumbar region, as it throws the 
centre of gravity of the upper portion of the body to one 
side of the centre of the pelvia. In order to rectify this, 
the upper part of the body is brought hack, not only 
directly over the centre of the pelvia, but exceeds this 
point sufficiently to restore the centre of gravity. These 
causes are mcehanieul, and affect the body above the 
pelvis like sitting with one side of tlie pelvis lower than 
the other. The same result takes place in walking upon 
the side of a hill. As we cannot walk at right angles with 
the surface, we necessarily lean up the hill, and conse- 
quently curve the spine. Curvatures from these causes are 
distinct and unlike the lateral curvatures that commence 
as puberty approaches, which are confined almost, if not 
exclusively, to females, and of which we shall apeak more 
fiilly hereafter ; neither do causes that debilitate or exhaust 
iiie vital energies give rise to the true lateral curvature 
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of females, unless thej occur at tliis climacteric period.! 
or iniinodiately after; there irnist exist, in addition to the 
debilitating causes, a constitutional and climacteric con- 
dition of the Bjstera. Tbese remarks are applicable to 
the various causes mentioned by authors — such ae confine- 
ment in school upon badlj-conatrueted seats, the habit 
of leaning to one side while etudjing, &c. ; also to tight- 
lacing as a cause. These all act as exciting or abetting 
causes, but do not produce lateral curvature imless con- 
joined with the conditions before mentioned. A single 
uniform curve of the wliole spine, we have often seen in 
the elder daughters of a family, when they have been 
obliged to take cliarge of the younger children — carrying 
tbem upon one hip, and holding them against the body 
by the arm of that side. The additional weight upon tlie 
hip must be counterbalanced by leaning the head and 
shoulders to the opposite side, in order to bring the centre 
of gravity within the feet. If this is continued for months, 
the spine will be found with a uniform curve from the 
pelvis to the cervical region, the shoulders being sufficiently 
to one side of the median line to balance the weight of 
the lumbar portion that is past the centre in the opposite 
direction. This curvature becomes permanent, in obedi- 
ence to the law that the soft tissues, if kept unremit- 
tingly tense, will grow longer, while those that remain 
lax for a long period will not be reproduced of tbeir origi- 
nal length, but conform to the distance between tbeir 
origin and insertion ; after this has taken place, the parts 
will thus remain until there is some counteracting inter- 



There are some facts in tlie preceding pages, that have 
not been fully considered, and others that have not even 
beeu noticed, by writers upon this subject, which we 
think are worthy of special attention. We refer particu- 
larly to facte in connection with the common form of lat- 
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eral curvature, eommeneing atout the period of puberty, 
always, we believe, in connection with it. 

In the first place, lateral curvature, of any form, can 
almost be said to be a deformity confined exclusively to 
females. The relative number is eo great as to render iia 
unable to make any approximation to the proportion, and 
when it does occur in males, it is attributable either to 
some mechanical cause, or to some defect in the nervous 
system. Therefore we may say that lateral curvature is a 
disease peculiar to females. We have said the period of 
its development is at puberty. At this time the bony 
Btrueture increases in length much more rapidly than at 
any other ; the figure often shoots up several inches in a 
few months, the muscles and sort tissues do not appear 
to keep pace with them ; this is particularly eo with those 
who are subsequently affected with lateral curvature. 

There is a disproportion of development between the 
osseous and the soft tissues. 

The muscles are weak, and are soon fatigued; the in- 
dividual has a feeling of lassitude and indisposition to 
exercise that requires an unusual and special effort of 
the will to overcome ; this unusual effort exhausts them 
in the same ratio that an equally unusual effort would 
the most robust and athletic. Tlie face, as has before 
been said, is pale, has an anxious, somewhat haggard 
expression. This appearance of the face often precedes 
the curve, therefore is not dependent upon it. This 
form of curvature occurs in families, where other members 
are predisposed to phthisis, and of those affected with 
curvature, the vast majority die with consumption before 
the age of thirty. Again, it is not uncommon for mem- 
bers of the same family to be affected with dilatation of 
the heart. The lassitude before mentioned is a marked 
characteristic in persons predisposed to lateral curvature. 
This deformity often occurs in several members of the 
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Bame family, and it is not imfrequcnt that the mother and 
one or more of the daughters are afflicted. We Iiave 
known the mother and tour dauglitere — all the females in 
the family — thns affected. Tliis hereditary tendency would 
indicate that the diseaee was not owing to some accidental 
cause, like confinement to a hadly-constructed seat in a 
Bchool-room, to leaning npon one elbow, to the contracting 
of a bad habit of lonnging, to tight-lacing, &c. These 
bad habite of position are the consequence of the lassitude 
experienced, and not the cjuse. At first the individnal 
possesses the power, by a vohintary effort, to sit erect and 
bring the spinal column into its normal position, but they 
cannot maintain it. The effort exhausts rapidly the nerve 
power, and tlie muselea are absolutely obliged to give way 
and throw the strain npon the ligaments, if the body is 
not artificially supported. Hence the utter futility of 
constantly cautioning one, thus predisposed to lateral cur- 
vature, to sit or stand erect ; it is as impossible for tliem, 
as it would be for the cantiouers to hold their arms at 
right angles with the body by the hour. Can these con- 
ditions and resnlts be philosophically accounted for by 
any or all of the accidental causes tliat have been given 
'by writers! Do they not indicate a change effected at 
the period of puberty that is decidedly constitutional i 
The testimony drawn from the condition of the bones, 
cartilages, and ligaments, after a curvature has existed 
tor years, as proving the cause of the deformity, is per- 
fectly fallacious, for the reason that the same result will 
take place in any other joint, when retained for the 
same length of time in the same abnormal position. 
The condition is the result of the curvature and not 
the cause. The bones and cartilages will be absorbed 
by unremitting pressure, the ligaments will be actually 
lengthened by unremitting tension, those that are relaxed 
unvnierruptedly will not be renewed any longer than the 
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distance between their points of origin and insertion. 
These laws of the anivial economy, therefore, can he relied 
upon; they ought to govern -ws in considering the con- 
dition of joints or parts that have long ieen in an abnor- 
mal position. 

We have endeavored to point out the conditions and 
some of the constitutional teudencies of those predisposed 
to or afflicted with lateral curvature of the spine, We 
might term this tlie constitutional tbrni of curvature, in 
distinction from those cases that ai-ise from some mechani- 
cal canse. 

To say definitely what the disease is would he more 
than our present knowledge would warrant. That dilata- 
tion of the heart occurs in the same family, and palpitation, 
together with the lassitude and indisposition to exercise in 
almost all cases of this disease, would point to some defect 
in the muscular system. Again, that the large majority 
die with phthisis, and other members of the same family, 
who have not a curvature, not unfrequently are the sub- 
jects of this disease, together with the fact that dilatation 
of the heart occurs in others, wonld point to struma as 
being the predisposing cause. There is another cause 
that may in some cases serve to develop this affection of 
the muscles — one which it is moat difficult to ascertain the 
truth as to its existence in any individual ease, viz., self- 
abuse, or masturbation. This indulgence more irequently 
affects the muscles of the lower extremities. We have 
Been it in the lower animals, from excessive venery when 
young, deforming the lower limbs until they twisted about 
in the act of walking. We have also seen the same in 
young children, from self-abuse. 

This particular form of lateral curvature ia distinct from 
all those cases that may be dependent upon some acci- 
dental or mechanical cause, or some disturbance of the 
nervous system. 
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"We have quoted the Tiewe of Dr. J. B. Browo, of Bo&^f 

toil, iraBS. Plausible as they appear, they not only do not.l 
aceount for all the phenomena, but, were they true, lateral^ 
curvature should be nearly as frequent among boys a 
girls— the former are as inneh exposed to the influences 1: 
mentions; yet it may be said that the constitutional form of ■ 
this disease seldoni, if ever, affects them, and a case of laten 
curvature in the male from any cause is very rare in conb^fl 
parison. The caaeeB he gives, therefore, cannot bo the pri- 
mary ones ; where there is a predisposition, they might act as 
exciting ones. Again, if these causes were primaiy, they 
should give rise to curvature of the left nearly a^ frequents 
]y as to the right. We do not recall a ease where this 
conBtitutional form affected the left side. It would bo an 
anomaly if not one out of the large number afflicted with 
curvature should not (if Dr. Brown's views are true), by 
their position while in the -school-room, or some bad habit 
of posture, develop a curvature to the left;. "We must 
therefore discard Dr. Brown's theory as to the causes of 
lateral curvature of the sjiine. Neither can we agree with 
the eminent French physician, Dr. Portal, that tight-lacino- 
is a cause. Stays are usually applied as the young female 
is developing into womanhood, and, therefore, would very 
naturally get the credit of originating the disease. The 
argument would be, that there was no curvature when 
the stays were applied, and that the curve commenced 
soon afler, and while they were worn. All this may be 
true, and yet be merely a coincidence, the same period of 
life, viz., puberty, being the time both for putting on stays 
and for the development of curvature. Besides, there are 
hundreds of ca-ses of curvature where the person never had 
worn stays at any time. 

There is one indieation of a curvature not mentioned by 
anthors — a person that has a decided curve of the spine, 
with gyration, will apparently take a long step with one 
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foot and a shorter one with the other. This ariees from 
the fact that the pelvis does not stand parallel with the 
chest, consequently one Ihnb stands a little in advance of 
the other, and retains this difference in the act of walking, 
so that, if the 'attention is directed to the feet of a lady, one 
foot will appear to step farther than the other. This can 
never he remedied by the dresa-maker. "We oflen see in 
the street the perfection of art in the figure, where this 
pecnliarity in walking betrays the exiBtence of a carra- 
tui'e. 

WHEN APPARATfS IS NECESSARY. 

Artificial support ia required when the curve has ad- 
vanced to that stage when the muscles are unable to 
overcome the deformity, when the patient cannot hy a 
volontary eifort bring the spine into its normal position. 
This may be owing to want of muscular power, to short- 
ening of die ligaments, or to the deformity being so great as 
to bring the action of the muscles across the curve, in 
which position their contraction would increase rather 
than diminish the curve. To illustrate the effect of this 
position of the muscles, we will suppose the patella, by an 
incurvation of the hmb, to be thrown outside the condyle. 
If the extensor muscles contract, they draw the tibia out- 
ward, and, at the same time, flex instead of extending it. 

The proper direction of the muscles must first be 
secured, or at least, so far tiiat their action shall not he a 
hinderance to restoration. This ia a general rule. There 
are instances when the increased power of one or more 
sets of muscles might be made to restore the normal posi- 
tion of others, the latter being kept at rest during the ex- 
ercise. Apparatus for lateral curvature should compel the 
use of the muscles that operate to balance or sustain the 
body erect, the same as if no apparatus were worn ; it 
should act exclusively upon the curves. Before the patient 
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loses tlio power of overcoming the curve, to a great e 
at least, by voluntary efforts, epecial exercises to inci 
the power of certain muscles ie all that is ueceseoiy. Witl 
our \4cwa of the condition of the system uuder which lat- 
eral curvature is developed, it would naturally follow that 
care should be takeu not to tax the muscles of the spine to 
any great degree of fatigue in sustaining the body erect|j 
Whenever the patient experiences fatigue in sustaining tl 
upright jrosition, the recumbent should be assumed, 
latter need not be one of idleness, for it is the best pes 
tion to exercise those muscles of the spine that si 
their contractions to restore its normal line. In tliia proiM 
position, they can spend their whole power in o' 
the cur\-e, as they have not the weight of the body 1 
sustain. 

TREATMENT, 

AYe have snid that, in those cii3es where the s' 
not be brought by the patient into its normal position, i 
readily restored by the hands of the surgeon, apparatn 
should be applied — apparatus that will affect the apia 
similarly to the hands of the snrgeon, when he attempts t| 
restoration. The apparatus should not confine the n 
cles, but aid them in overcoming the deformity. It D 
not impede or interfere witli the process of educating t 
muscles, but should aid them in their efforts to ovei 
the curvature. There is another physiological considers 
tion in the use of apparatus based on these principles- 
serves to bring the form up until the muscles and ligi 
ments that are shortened become tense, and there hold itd 
the force bemg elastic, if the parts yield, the instrament« 
follows up, retaining the muscles and ligaments at thel 
same degree of tension, "We have before stated that soft'l 
tissues, when drawn tight and thus retained, elongate by f 
the deposition of new material Position may in many, J 
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cases take the place of apparatns, grarity being the force ; 
but this mode is alwaya liable to be interfered with. If the 
position IB changed, the treatment is interrnpted, whereas 
the apparatus goes with the patient. PositionB should 
always be used as an auxiliary to the apparatus. Position, 
as has been remarked, can remove the weight of the body, 
and the necessary contraction of the muscles in sustaining 
the body erect. Apparatus that acts upon tiie body, as 
has been stated, will prevent a curvature from increasing, 
and overcome the tendency so as to enable the patient to 
dispense with its aid, but it is seldom the spine can bo 
rratored to its normal position and a cure effected without 
extraneous aid. 

To describe the particular manner in which each mus- 
cle or set of muscles is to be educated, so as to over- 
come and cure lateral curvature of the fepine, would 
require a volume by itself, and then would not be of mueb 
service to the surgeon. It would occupy much the same 
place that an enumeration of the articles of the materia 
medica would to the physican as an aid in curing disease. 
The surgeon must examine each ease by itself, and adapt 
his exercises to overcome the deformity by directing the 
voluntary efforts of the patient. The voluntary contrac- 
tion of those muscles that moat effectually aid in restoring 
the spuie are the means most to be relied upon to effect a 
permanent cure. The sui'geou, who cannot apply mechan- 
ical principles to the treatment of lateral curvature of the 
spine would do better to save his time and reputation by 
not attempting it. To aid the surgeon to commence his 
treatment, wo will give the following directions : place the 
patient upon a level surface, not very yielding, the face 
downward, the back exposed the wliole length and breadth. 
In this position gravity does not interfere with the action 
of the muscles, and their whole force can act du-eetly 
upon the spine, without any interference in balancing the 
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body, aa when in an upright poeition. "When thaa pli 
all the nuiBcles of the back are Tinclcr the eye of the snr-l 
geon during their contraction. He can now direct thoJ 
patient to throw tho body into any posture he may thinlcj 
beet adapted to overcome the (ieformity. lie can chang^i 
his pliraseology or directions until he succeeds in inducing 
the contraction of some inuBclea that he sees affect the 
curvature favorably. When he lias succeeded in this, he 
may find it as difficult to get the contraction renewed 
again in the same way. lie must follow it up, however, 
until the patient will perform some one effort continuously. 
This latter point is very important. If he is not watchful 
and does not continue liia oversight of the operation, until 
it has been done repeatedly without once missing, he will 
find upon his next examination, that the patient Jias 
changed, unconsciously, to some effort that is positively in- 
jurious. Ifevcr attempt but one new motion at an exer- 
cise, as it will only confuse the patient. After they have 
learned one exercise well and thoroughly, another may be 
taken up, omitting the first until the second is well learned ; 
then the two may be alternated. The combination may be 
increased as the effect is favorable and the patient able to 
remember, until all the muscles that tend to overcome 
the deformity have been under training, and their power 
BO much increased that the spine will remain in its normal 
position. It 18 expected that the patient will pursue these 
exercises through the day, as a system of labor, and not as 
a mere pastime, as they often will. If fatigued by the ex- 
ercise of any particular set of muscles, they can rest, or 
change to that of some other set not fatigued. After the 
examination by the surgeon, the patient can change lo her 
back and practise her lesson. Let the surgeon insist upon 
its being a laborious work. One week of constant exer. 
cise 18 of more value in restoring the curvature than the 
same labor spread over four weeks. The idea that such 
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exercises ehould not be carried to the point of 1' 
that they alionld be performed by eome one else, is absurd, 
and well designed to secure the services of some " manipu- 
lator." It is not by the labors of another that the athlete 
acquires bis large and powerful muscles. It would be as 
reasonable to expect to become a vigorous thinker by em- 
ploying some one to do our thinking as to expect strong 
muscles by employing another to will and contract their 
muscles while performing our mo\*ement8. 

We will mention another position and combination of 
muscular efforts, where gravity is to be overcome. If the 
curve is to the right side in the dorsal region, and to the 
left in the lumbar, place the patient upon the right side, 
the lower limb straight, a bar or strap hanging (^ver the 
left shoulder, and just within reach of the left hand. The 
patient grasps the bar or strap with the left liand, and 
raises the upper portion of the trunk suffleienfly far that 
the whole weight may rest upon the muscles going from 
the dorsal vertebra, and upon the pectoral muscles. By 
turning the body rather toward the face, the muscles from 
the spine to the scapula will receive the greatest strain. 
The head should be left as at first, while at the same time 
the lumbar muscles are contracted, raising the pelvis from 
the couch. This last act draws the pelvis to a right 
angle with the lumbar vertebra, whereas, before, it was 
an obtuse angle on the right side. The muscular fibrs 
that pass in a straight line from the dorsal vertebra to the 
scapula receive most of the weight, and, as they have 
their origin on the concave side of the curve, they tend to 
bring the centre up, while the head above and tlie other 
portion of the trunk below remaining the same, the defor- 
mity is overcome. This exercise acts mechanically to 
straighten the curves. It does not dispense with the ex- 
ercise of the muscles that balance the body. "When pur- 
suing this exercise, the body can be twisted upon itself to 
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overcome any gyration that may exist. This is aiinp^ 
one of the many exercises that can be adopted. Tlw 
ingenuity of the snrgeon will enable him to readily devi 
poaitions, etc., for exercising any of the muscles he 
desire. 

CONSTITUTIONAI. THEATMENT. 

From what baa been said of the condition of a persoiB 
afflicted with lateral curvatnre of tbe spine, it is evidenl 
that a sustaining, invigorating course of medical treatmentj 
is indicated. Of tbe remedies most useful, tonics that af-"T 
tect moat directly the nutritive system are tlie most desir 
able. While doing this, we should select those that aJsc 
increase tbe nerve power of tlie muscular system. Ami>n|_ 
the articles that possess both powers, tbe several species of ■ 
strychnoB stand most prominent. Tlie profession are moa 
familiar with the strychnos nux vom. This perhaps is thd 
best of all the species, Wd would most decidedly obje< 
to the use of the allialoid strychnia as the best preparatioi 
of the nux vomica. This preparation possesses but a v 
small part of the tonic power to the nutritive system 
some of the other' preparations ; again, its great powea 
over the muscular system, in producing tetanic spasm 
renders it a dangerous article to adraiuister to childre 
We have used the alcoholic tincture of tbe rasped seedt 
of the stryehnos nux vomica more than any other prepar 
tion. This tincture is one of the best, if not the I 
single article for increasing the appetite and the ability to 1 
digest and assimilate food, within our knowledge. WeJ 
use it in much larger doses, however, than tbe books pre^J 
scribe. We have given it in teaspoonful doses to adnlff 
males, and forty or fifty drops to females ; to children ii3( 
the same proportion. We frequently combine it with thtf 
comp. tinet. cinchona. 

A favorite prescription is the ext. nux vom, and nit.] 
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argeittii: three-quarters or seven -eighths of a grain of 
the former to one-quarter gr. of the latter, in the form 
of pill, for aa adult. This, when the tongue is soft and 
white, the tissues soft and flabby, or ijriiere the system re- 
quires arousing from a torpid condition of all its tunctioos, 
is most valuable. This pill, in all diseases of the joints, 
particularly where there ia a profuse discharge, is of more 
value than any other single combination. It increases the 
appetite, checks the discharge, and brings the system up 
to that standard of vitality where healthy granulation will 
ensue. The rhus, particularly the rhus venanata, popularly 
known as swamp sumach, poison-oak, dogwood of New 
England, is a valuable adjuvant. Their effect is somewhat 
like that of the nit. argentii; yet it will produce involun- 
tary contraction of paralyzed muscles. If there is any 
condition of the system requiring the effect of any other 
medicines, such as alteratives, etc., they should be given as 
in other cases. Avoid all those medicines that reduce the 
vital energies. Put the system in the beat pcesible con- 
dition to receive and assimilate the greatest amount of 
food, and we have tliat state that will best enable it to 
counteract and resist disease. 

Add to this a generous diet, exhilarating exercisea in 
the open air, such aa horseback riding, etc. If the special 
exercises are practised .in the prone position, these exer- 
cises will he taken with great enjoyment. One hjur a 
day will be sufficient for out-door exercises. In most 
young ladies predisposed to or afleeted with lateral curva- 
ture, the chest is not well developed, the lungs are con- 
fined, and the function of respiration is imperfectly per- 
formed. So long as this condition remains, it will be 
useless to increase the appetite, with the expectation of an 
increase of assimilation. It is a law that digestion and 
assimilation are in proportion to the respiration, other 
things being equal ; therefore, some exercise for the purpose 
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of enlarging the chsBt should be adopted. TLiscanbedone 
by BHspending the weight of the body by the arms, from a 
bar or rope and riugs. This should be followed, like the 
other exercises, very faithfully. 

DEBCKIPTIOS OF APPARATUS. 

Tiie base of the inetruraent ia a steel band, from five- 
eighths to threeK[uarter3 of an inch wide, the thickness 
of the Bteel from No. 15 to 19, according to the size of the 
instrument and the strength required. This has a cnsh- 
ioned covering. The length is sufiicieut to encircle the 
pelvis just below the superior spinous process of the ilia. 
There are several holes in each end, for the purpose of al- 
tering the length, and for secnring the upright back steel 
by a button-headed screw and nut. In the centre of the 
pelvic band, in front, is a hole through which the front 
upright steel is fastened by the same kind of screw. To 
these buttons, the band or bauds over the crest of the 
ilia are attached ; these sustain all the pressure down- 
ward that may arise froni lifting of the left shoulder, by 
the band under that arm. 

The upright steels are of various widths and thicknesses, 
according to the size of the instrument. The largest for 
an adult are about one inch and one-eighth wide, and 
thicker than the pelvic band. These are covered with 
leather, and are provided with two holes at each end, one 
inch apart, oue set for altering the length, the other for 
securing the upper band tliat passes under the left arm. 
This band under the left arm is of heavy rubber webbing, 
two inches wide, with buckles on each end, to buckle upon 
the non-elastic webbing riveted to the tope of the steels 
This upper band under the arm rests upon the riba that 
are attached to the spine at the upper portion of the dor- 
sal curve, while the bands upon the opposite side pass 
from one steel to the other over the ribs that touch the 
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spine at the centre of tlie same curve. If there is another 
curve in the lumbar region, another band should go from one 
Bteel to the other over its centre. These banda may all be 
of rubber webbing ; but it is not necessary that any more 
than the upper one should be so, &s the elasticity of this 
acts upon that of the opposite side. 

It will be observed that where a band passes around one 
side of the chest, the opposite side is free, so that the chest 
is free to move over in that di- 
rection, neither is it contracted 
as it would be if the banda en- 
circled it. The pressure upon 
the ribs in tliis way is similar 
mechanically to pressure upon 
the end of a lever, while it is left ■ 
to move to and fro. The pres- 
sure, under such circumstances, 
does not impede to any great ex- 
tent the lateral motion of the 
lever; bo, with this band over 
the ribs, they move up and down, 
during respiration, without much 
increase of effort. As these up- 
right steels are not stayed later- 
ally, they wiU fall over when the bands upon the sides of the 
the body are removed. This is mentioned to show that the 
instrument does nothing toward holding the body laterally ; 
the patient uses the muscles to balance the body the same 
as if without the instrument, while the bands, acting as 
they do only upon the curves, tend to bring the spine into 
its normal position. The instrument, as has been stated, 
serves to bring the contracted muscles and shortened liga- 
ments tense, thereby putting them in a condition to he 
leugthened by the deposition of new material. This is of 
great importance in curves of long standing, and is the 
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only way, ui fact, by wliicb they caii be remedied. If this 
instrumeat ia applied to a pereoQ without a curvature, it 
will iorce the spine into a fac-Biniile of a curve from dis- 
ease, but in the opposite directiou. The instrument should , 
be worn duriny the night, the recumbent posture being 
the best, as the instrument then does not support any of 
the weight of tJio body, or have to resist any contractile 
force of any of Uie muscles. Tliia posture, therefore, is 
one most advantageous during the day. 

We notice in a very able paper entitled " A Report ofl 
Orthopedic Surgery, for the annual meeting of the Lli- 
noia State Medical Society, held in Bloomington, May 
2d, 1865, by David Prince, M. D., of Jacksonville, Illi- 
nois," a description of our apparatus for the treatment 
of lateral curvature of the spine, in which it is repre- 
sented as a "modification ot Tavemier'a Belt." We 
are sur^jrised that the doctor should have so mistaken 
our apparatus. It probably was owing to the fact that 
he had only a cut of it as applied to a patient, and this 
without any description. The cot gives a view of the back 
of a patient, and the doctor appears not to have under- 
stood that there was an upright steel on the front of the 
body, to which the bands were attached in a similar man- 
ner to the one upon the back. The front part of the ap- 
paratus is similar to that upon the back. The upright 
steels wUl not sustain themselves in an upright positiouj 
but turn upon a screw at tlie bottom, where they are con- 
fined to the pelvic steel band. The upright steels fall to 
either side, when not held up by the bands around the 
body. It is. this pecidiarity of our apparatus to which 
we allude, when we say that the patient should be com- 
pelled to use the muscles to balance the body the same as 
if no apparatus were worn. This necessity of using tlie 
muscles of the trunk prevents atrophy or any irregular 
t of one or more muscles by an iiTegular ex- 
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ercise of them, in conBequence of some being prevented 
from contracting by reason of compression. In tlie belt 
referred to by Dr. Prince, there is but one upright steel, 
and that upon the back, where it is secured at its lower 
end immovably to the pelvic band. To this upright steel, 
bands are attached that pass spirally around the body, and 
are secured to the pelvic band in front, that wind to' the 
right partially around the body, and are secured to the 
pelvic steel in front. On the left side ia the cmtch. This 
"Urrangemertt effectually prevents the natural use of the mus- 
cles to balance the body. Our apparatus not only allows, 
but compels the patient to use the muscles when wearing 
it, the same as when without it. We say our apparatus, 
tiA it is the only one we have seen that allows the mi^clea 
to act without restraint, and the patient to use them pre- 
cisely and under the same circumstances as they would 
without the apparatiis, witli the exception that, in so far 
aa the instrument serves to overcome the curvature, it 
serves to bring the action of the muscles into a more nor- 
mal state, as to direction. The doctor gives a description 
of an apparatus of his devising, which he says is more sim- 
ple, inasmuch as he says it " can be executed by any ordi- 
nary mechanic, and by anyphysician." lie describes it as 
consisting of six pieces of ated, " all the pai-ts are properly 
padded and armed with straps and buekiea." The instru- 
ment we use has lut three ftat steeU insteadof sis, less pad- 
ding, and a less number of buckles and straps. "We may 
be mistaken, but we canriot see how an apparatus com- 
posed of six pieces of steel, aud all the other parts more 
numerous aud more complicated, can be more " simple" 
or more easily made by an ordinary mechanic than an in- 
strument with onli/ three pieces of flat steely and all the 
other parts equally simple. Indeed, we do not see how an 
instrnment can be more simple tlia3 ours, and we prided 
onrselves upon this as one of its prominent features. "We 
11 
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bave Baid this much because the doctor recommends bie 
as being more aimple, and not because it ia more effi- 



SYNOVITIS. 

Inflammation of a Bjnovial membrane may occur as I 
the direct result of a local injury to the joint, such as aS 
blow causing a wound or contusion ; or it may be excited I 
by the presence of iuter-articular bodies, a sprain, or expo- J 
sure to cold ; or it may result as tba local expression of a ■ 
constitutional cause, such as syphilis, gout, gonoirhceaf.j 
rheumatism, scrofula, eruptive fevers, pyemia, or escessiTol 
use of mercury. 

It is equally liable to occur in both sexes ; and, aa 
garda age, is more frequent in early adult life, as the c 
mon form of diseased joint in the sub-acute variety. 1^1 
may affect any of tlie articulations supplied with synovial J 
membrane ; but in the great majority of cases is found iii ^ 
the knee-joint, to the extent of seventy-five per cent, i 
compared with its appearance in other joints, prohahly on 1 
account of the greater exposure of the knee to mechanical j 
violence, and the greater extent of synovial surface. 

Many cases undoubtedly occur as the result of the I 
conjoined infiuence of local injury, perhaps too slight 
at the time to attract much notice, but yet sufficient 
to give a diverting tendency to the latent constitutional 
taint — the peculiar cachexia modifying the character of 
each case. 

The disease may also result from extension of inflanbil 
matopy affections of the soft tissues without, or of thefl 
hones within ; the most disastrous form being tliat resultil 
ing from the discharge of pus into the articulation. 
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The foUowiiif; anatomical outline may conduce to a tet- 
ter understanding of our subject, and a more tliorough 
appreciation of the modus operandi of our treatment in 
special joint dieeases. 

The articulationB are classified by anatomiata into synar- 
throsis, or immovable ,■ amphiarthrosis, or mixed; and 
diarthrosis, or movable ; and each of theae diviaiona is still 
further subdivided. 

The components of a joint are bone, cartilage, fibro- 
cartilage, ligament, and synovial membrane. 

If a joint is immovahU, as between the cranial bones, 
their adjacent margins are applied witli simply a thiu 
layer of fibrous membrane interposed ; but in the movable 
joints, the bones forming the articidations are covered by 
an elastic substance, called cartilage^ held together by 
strong bands or capsulea of fibroua tissue, called ligament, 
and lined throughout by a synovial memhrane ■which se- 
cretes a fluid by which the joint is lubricated. 
. As pertains to the anatomy elsewhere, the bones form 
the fundamental base to which the soft tissuea of the jointa 
are attached, especially the articular cartilages, which are 
firm, opaque, bluish-white substancea, formed upon the 
articular surfaces of the bones, as anti-friction coverings. 
The cartilage covering the ends of bones, formingdifferent 
kinds of articulations, ia correspondingly varied in its dis- 
position. That covering the rounded ends of the lemur 
and humerus is thick at the centre, and becomes gradually 
thinner toward the circumference ; while that lining the 
corresponding cavities of these articulations is arranged in 
an opposite manner. The cartilage on the articular anr- 
faces of the short bones, as tlie carpus and tarsus, is dis- 
posed in a layer of uniform thickness throughout. Articu- 
lar cartilage in the adult does not contain blood-vessels, 
its nutrition being principally derived from the vessels of 
the synovial membratie which skirt the circumference of 



lU 



SYNOVITIS. 



the cartilage ; nor have lymphatic vessels or nerves, as yel 
been traced in its euhstance.* 

Fibro-cartilafje conBistB of a mixture of white fibroaj 
and cartilaginous tissues, in various proportions ; the wliite 
fibrous giving strength and toughness, and the cartilagi- 
nons constituent, elasticity. 

Fibro-cartilages are arranged into four groups : the in- 
ter-articular, inter-oBseouB, circumferential, and stratiform. 

The inter-articular fhro-cartilages are flattened fibro- 
cartilaginous plates, of a round, oval, or sictle-like form, 
interposed between the articular surfaces of certain joints ; 
are tree on both surfaces, thinner toward their centre than 
at their circumference, and held in position by their ex- 
tremities being connected to the surrounding ligaments. 
The synovial membrane of the joint is prolonged over 
them a short distance from their attached margin. They 
are found in the tem^ioro-maxillary^ sterno-clavicular, 
acromio'clamcidar, wrist and knee-joints. 

The inter-osseovsjibi'o-cartilai/es are interposed between 
the bony surfaces of those joints which admit only of slight 
mobihty, as between the bodies of the vertebrre and the 
symphisis pubis ; and exist in the form of dists intimately 
adherent to the opposed surfaces, being composed of con- 
centric rings of fibrous tissue, with cartilaginous laminsa 
interposed ; the former tissue predominating toward the 
circumference, the latter, toward the centre. 

The circumferential jihro-cartilages consist of a rim of 
flbro-eartilage which surrounds the margins of some of the 
articular cavities, as the cotyloid cavity of the hip, and the 
glenoid cavity of the shoulder ; and serve to deepen the 
articular surface, and protect the ends of the bone. 

The stratiform, fihro-cavtilagea are those which form a 
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tliin layer in the osseoas grooTCS, tlirougb which the ten- 
dons of certain muscles glide. 

lAgaments are found in nearly all tne movable articula- 
tions, and consist of bands of various forms, serving to 
connect together the articular extremities of boncB, com. 
posed mainly of bundles of white, fibrous tissue, closely 
interlaced, and presenting a white, shining, silvery aspect; 
are pKant and flexible, so as to allow of the most perfect 
freedom of movement, but strong and tough. There are 
some ligaments which consist of yellow, clastic tissue, as 
the ligamenta subflava, which connect together the adja- 
cent arches of the vertebne 

Synovial •membrane is a thin, delicate membrane which 
invests, more or less perfectly, the articular extremities of 
tlie bones, and is then reflected on the inner surface of the 
various ligaments which connect the articulating surfaces. 
It resembles the serous membrane in being a shut sac, but 
differs in the nature of its secretion, which is thick, viscid, 
and glairy, hke the white of an egg — transparent, yellow- 
ish-white, or slightly reddish, and having an alkaline re- 
action and slightly saline taste. 

The synovial membranes found in the body admit of 
subdivision into three kinds : articular, bursal, and vagi- 
nal 

The articular aynovial membranes are found in all the 
freely movable (diarthrodial) joints. In the foetus, this 
membrane may he traced over the entire surfaces of the 
cartilages ; but in the adult it is wanting, except at theii" 
circumference, upon which it encroaches for a short dis- 
tance ; it then invests the inner siu^acc of the capsular or 
other ligaments inclosing the joint, and is reflected over 
the surface of any tendons passing through its cavity, as 
the tendon of the pophteus in the knee, and the tendon 
of the biceps in the shoulder. 

In some joints the synovial membrane is thrown into 



nnmeronB folds, which iirojeet forward into the cavity. 
These folds consist of a reduplioation of the synovial mem- 
brane, Bome of them containing fat, and, more rarely, iso- 
lated cartilage-celle ; tlie free borders of the longer pro- 
cessoB being subdivided into vascular fringe-like procesBes, 
the vessels of which have a convolnted arrangement. 
They are especially distinct in the knee, where they are 
known as the mucous and alar ligaments, and were de- 
scribed by Olopton Havers as mucilaginoua glands, and as 
the flonrce of the synovial secretion, a view since revived 
by Mr. Rainey, who finds them in the bursal and vaginalj 
as well as in the articular membranes. 

Tlie bursal synovial Tnemhraiies (burs£e mucosaa) are 
found interposed between surfaces which move upon each 
other, producing friction, as in the gliding of a tendon, or 
of the integument over projecting bony surfaces. Tiiey 
are small, shut sacs, connected by areolar tissue with the 
adjacent parts, and secreting a fluid in their interior ana- 
logous to synovia. The bursje admit of a enbdlvision 
into two kinds, subcutaneous and deep-seated. 

The subcutaneous are found in various situations, aa be- 
tween the integument and front of the patella, over the 
olecranon, the malleoli, and other prominent parts. 

The deep-seated are more numerous, aud usually found 
interposed between nmscles or their tendons, as they play 
over projecting bony surfaces, as between the glntfei 
muscles and surface of the great trochanter. "Where one 
of these exists in the neighborhood of a joint, it usually 
communicates with the cavity of the synovial membrane, 
as is generally the case with the bursa between the tendon 
of the psoas and iliacus, and the capsular ligament of tlie 
hip, or the one interposed between the under surface of 
the subscapularis and the neck of the scapula. 

The vaginal synovial T^iemhranes (synovial eheathg) serve 
to facilitate the gliding of the tendons in the osBeo-fibnni& 
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canalg through which they pass. The membrane is here ar- 
rsDged in the form of a, sheath, one layer of whieh adherer 
to the wall of the canal, and the other ie reflected upon 
the onter earface of the contained tendon, the space be- 
tween the two fi.*ee Burfaces of the membrane being par- 
tially filled with synovia. 

These sheaths are chiefly found surrounding the tendons 
of the flexor and extensor muscleB of the fingers and toes, 
as they pass throngh the osseo-fibrous canals in the hand 
or foot. 

The articulations furnished with synovial membrane are 
aa follows, an-anged alphabetically : 

Ankle-joint — ia a ginglymoid or hinge-joint. The 
bones entering into its formation are the lower extremity 
of the tibia and its malleolus, and the malleolus of the 
fibula, above ; which, united, form an arch in which is re- 
ceived the upper convex surface of the astragalus and its 
two lateral facets. 

The synovial membrane inveets the cartilaginous sur- 
faces of the tibia and fibula, and sends a duplicature u^j- 
ward between their lower extremities; it is then refiected 
on the inner surface of the ligaments surrounding the 
joint, and covere the upper surface of the astragalus and 
its two lateral facets below, 

Astragalo-scaphoid. — The articulation between the as- 
tragalus and scaphoid is an enartlu-odial joint ; the rounded 
head of the astragalus being received into the concavity 
formed by the posterior surface of the scaphoid, the 
anterior articulating surface of the ealcaneum, and the 
upper surface of the calcaneo-scaphoid ligament, which 
fills up the triangular interval between these bones. The 
synovial membrane which lines this joint is continued 
forward from the anterior ealcaneo-astragaloid articula- 
tion. 

Atlo-axoid, — The articulation of the anterior arch of 
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thii atlas with the odontoid process of the axis forma a 
•lateral ginglymoid joint, while that between the articula- 
ting process of the two bones forma a double arthrodia. 

There are/bur synovial membranes in this articulation; 
one lining the inner surface of each of the two -capsular | 
ligaments ; one between the anterior surface of thfl I 
odontoid process and anterior arch of the atlaa ; and onev 
between the posterior surface of the odontoid process and I 
the transverse ligament. 

TliiB sjTiovial memlirane often communicates with thoa 
between tlie condyles of the occipital bone, and the artica<9 
lar Burfacee of the atlaa. 

C'alGaneo-aatragaloid.—y\\B articulation between the a 
tragalus and os calcis is an arthrodial joint, connect 
together by three ligaments and haying two synovial met 
branea; one for the posterior calcaneo-aatragaloid articnlan J 
tion, a second for the anterior calcaneo-astragaloid joint, I 
The latter synovial membrane is continued forward be- 1 
tween the contiguous surfaces of the astragalus and sca-a 
phoid bones. 

Carpal. — There are two synovial membranes found in 1 
the articulation of the carpal bones with eacli other. The 1 
first of these, the more extensive, lines the under surface | 
of the scaphoid, semilunar, and cuneiform bones, sendi 
upward two prolongations between their contiguous si 
faces ; it is then i-eflected over the bones of the secondl 
row and sende down three prolongations between them, 
which line their contiguous surfaces, and invest the carpal 
extremities of the four outer metacarpal bones. The 
second is the synovial membrane between the pisiform and 
cuneiform bones. 

Chondro-aternal, — The articulations of the cartilages of 
the true ribs with the sternum are arthrodial joints. The 
articulation of the cartilage of the first rib is not supplied 
with a synovial membrane. 
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The artieulation of the cartilage of the second rib is pro- 
vided with two synovial membranes. That of the third 
rib has also two synovial membranes; while that of the 
fourth, fifth, sixth, and seventh, has each a single synovial 
membrane. After middle life, the articular surfaces lose 
their polish, become ronghened, and the sjTiovial mem- 
branes appear to be wanting. The cartilages of the 
sixth, seventh, and eighth ribs articulate, by their lower 
borders, with tlie corresponding margin of the adjoining 
cartilages, and each articulation has a perfect synovial 
membrane, inclosed in a tliin capsular ligament, 

Costo-transverse. — The articular portion of the tubercle 
of the rib and adjacent transverse process form an arthro- 
dial joint, provided with a tbin capsular ligament, attached 
to the circumference of the articulating surfaces, and 
inclosing a smaU synovial membrane. 

Coato-veriehral. — The articulation between the heads of 
the ribs and the bodies of the vertebrae form a series of 
angular ginglymoid joints. In the first, eleventh, and 
twelfth ribs, the inter-articular ligament does not exist, but 
in the others, it divides the joint into two cavities, which 
have no communication with one another, and arc each 
lined by a separate synovial memhrane. In those three 
mentioned in which the inter-articular ligament does not 
exist, there is but one synovial membrane each. 

Elbow. — The elbow is a ginglymoid joint. The synovial 
membrane is very extensive. It covers the articular sur- 
face of the hnmeruB, and lines the coronoid and olecranon 
depressions on that bone ; from these points it is reflected 
over, the anterior, posterior, and lateral ligaments ; lines 
the greater sigmoid cavity, the concave depression on the 
head of the radius, and forma a pouch between the lesser 
sigmoid cavity, the internal surface of annular ligament^ 
and the circumference of the radiua. 

Sip. — This is an enartlirodial articulation. The synovial 
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membrane is very extensive. It invests the cartilaginoxiB 
surface of tbo head of the femur, and all that portion of the 
neck which is contained within the joint ; from this point 
it is reflected on the internal surface of the capsular liga- 
ment, covere both flurfaces of the cotyloid ligament, and 
lines the cavity of the acetabulnni, covers the mass of fat 
contained in the fossa at the bottom of this cavity, and is 
prolonged in the form of a tubular sheath around the liga- 
mentum teres on to the head of the fenim-. 

Jnteroostal. — The cartilages of the sixth, seventb, and 
eighth riba articulate by their lower borders with the cor- 
responding margin of the adjoining cartilages, and each 
articulation has a perfect synovial membrane, inclosed in a 
tbin capsular ligament. 

Knee. — The synovial membrane of the knee-joint is the 
largest and most extensive in the body. Commencing at 
the upper border of the patella, it forms a large cul-de-sac 
beneath the extensor tendon of the thigh ; this is some- 
times replaced by a synovial bm^a interposed between 
this tendon and the femur, which in some subjecte com^ 
municates with the sjTiovial membrane of the knee-joint, 
by an orifice of variable size. On each side of the patella, 
the BjTiovial membrane extends beneath the aponeuroBes 
of the vasli muscles, and more especially beneath tliat of 
the vastus intemus ; it is said to cover the surface of the 
patfilla itself, and, beneath it, is separated trom the anterior 
ligament by a consideraltle quantity of adipose tissne. 

In this situation it 6.ends off a triangular-shaped pfo- 
longation, coutaining a few ligamentous fibres, which, ex- 
tends fVom the anterior part of the joint below the patella 
to the front of the inter-condyloid notch. This fold has 
been termed the ligameutum nmcosuni. 

The ligaineuta alaria consist of two fringe-Uke folds, 
which extend from the sides of the ligamentom mn- 
eoram, upward and outward, to the sides of the patella. 
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The synovial membrane covera both Biir faces of the 
Bemilunar iibro-car til ages, and on the back part of the 
external one forms a cul-de-sae between the groove 
on its surface and the tendon of the popliteua ; it 
covers the articular surface of the tibia; surrounda the 
crucial ligaments, and inner surface of the ligaments 
which inclose the joint; lastly, it covers the entire surface 
of the condyles of the femur, and from them is continued 
on to the lower part of the front surface of the shaft. 

The pouch of synovial membrane between the extensor 
tendons and fi'ont of the femur is supported, during the 
movements of the knee, by the Bubcruneus, which is in- 
serted into it. 

MetacarpHl. — The synovial membrane supplied to the 
metacarpal articulations is a reflection of that between the 
two rows of carpal bones. 

Occipito-atloid. — -The synovial membranes of this articu- 
lation, between the occipital bone and atlas, communicate 
occasionally with that between the posterior surface of the 
odontoid process and transverse ligament. 

PTialanges. — The arrangement of these articulations is 
similar to that of the other joints of the hand, and are 
supplied with synovial membrane. 

Sadio-ulnar, inferior. — The synovial membrane of 
thfe articulation has been called, from its extreme loose- 
ness, the membrana sacciformis; it covers the articular 
surface of the head of the ulna, and, where reflected from 
this bone on to the radius, forms a very loose cul-de-eac ; 
from the radius it is continued over the upper surface of 
the fibro-cartilage. The quantitj' of synovia which it con- 
tains is usually considerable. When the fibro-cartilage is 
perforated, this synovial membrane is continuous with 
that whiph lines the wrist-joint. 

Radio^tdnar, mijHirior. — The bones entering into this 
articulation are the inner side of the circumference of the 
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head of the radius, whicli is received into the lesser sig- 
moid cavity of the ulna. These surfaces are covered with 
cartilage, and invested with a duplicature of Bjnovial mem- 
brane continuous with tliat wliich lines the elbow-Joint. 

Saero-iliac. — The articulation of the sacnmi and ilium 
is, at an early period of life, lined by a delicate synovial 
membrane. 

Scajmlo-clavicular. — This articulation is supplied with 
two synovial membranes where a complete inter-articular 
cartilage exists. More frequently there is only one syno- 
vial membrane. 

Shoulder. — The synovial membrane lines the glenoid 
cavity and the fibro-cartilaginous rim surrounding it ; it 
ia then reflected over the internal surface of the capsular 
ligament, lines the lower part and sides of the neck of the 
humerus, and is continued over the cartilage covering the 
head of this bone. 

The long tendon of the biceps muscle which passes 
through the joint is inclosed in a tubular sheath of syno- 
vial membrane, which is reflected upon it at the point 
where it perforates the capsule, and is continued around 
it as far as the summit of the glenoid cavity, where it is 
continuous with that portion of the membrane which 
covers its surface. The tendon of the biceps is thus 
enabled to traverse the articulation, but is not contained 
in the interior of the synovial cavity. 

The synovia] membrane communicates with a large bur- 
sal sac, beneath the tendon of the subscapnlaris, by an 
opening at the inner side of the capsular ligament ; it also 
occasionally communicates with another bursal sac, beneath 
the tendon of the infra-spinatus, through an orifice at its 
upper part. 

A third biirsal sac, which does not communicate with 
the joint, is placed between the under surface of the del- 
toid and the outer surface of the capsule. 
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Stemo-clavicular. — Two synovial membranes are found 
in this articulation. One ia reflected over the sternal end 
of the clavicle, the adjacent surface of fibro -cartilage, and 
cartilage of the first rib. The other is placed between the 
articular sarface of the sternum and adjacent surface of 
the fibre- cartilage, and ia more loose than the former. 
They seldom contain much synovia. 

Tftraus.— The sjTiovial membranes found in the articu- 
lations of the tarsus are four in number : one for the pos- 
terior caleaneo-astragaloid articulation; a second for the 
anterior caleaneo-astragaloid and astragalo-scaphoid arti- 
culations; a third for the caleaaeo-cuboid articulation; 
and a fourth for the articulations between the scaphoid 
and the three /juneiform, the three cuneiform with each 
other, the external cuneiform with the cuboid, and the 
middle and external cuneiform with the bases of the second 
and third metatarsal bones. The prolongation which lines 
the metatarsal bones passes forward between the external 
and middle cuneiform bones. 

A small synovial membrane is sometimes found between 
the contiguous surfaces of the scaphoid and cuboid bonea. 

Tarso-jnetatarsal. — The synovial membranes of these 
articulations are three in number ; one for the metatarsal 
bone of the great toe, with t]ie internal cuneiform; one for 
the second and third metatarsal bones, with the middle 
and external cuneiform — this is continuous with the great 
tarsal synovial membrane ; and one for the fourth and fifth 
metatarsal bones with the cuboidr 

Tumporo-mcusUlari/. — The synovial membranes of this 
articulation, two in number, are placed, one above and the 
other below the fibro-cartilage. The upper one, the larger 
and looser of the two, after lining the cartilage covering 
the glenoid cavity and eminentia articularis, is continued 
over the upper surface of the fibro-cartilage. The lower 
one ia interposed between the under surface of the fibro- 
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cartilage and the condyle of the jaw, being protongef 
downward a little further behind than in front. 

Thumb. — The articulation of the first metacarpal bone 
with the trapezium is fimiiahed with a separate synovial 
membrane. 

Tihio-Jibular, inferior. — The synovial membrane lining 
this artienlation is derived from that of the ankle-joint. 

Tibio-Jiiultir, superior. — This articulation is supphed 
with a distinct synovial membrane. Occasionally, the 
synoTial membrane of the knee-joint is continaous with it 
at its upper and back part. 

Wrifl. — The synovial membrane lines the lower end of 
the radius and under surface of the triangular inter-articu- 
lar fibro-cartilage above, and, being reflected on the inner 
surface of the ligaments, covers the convex surface of the 
scaphoid, semilunar, and cuneiform bones below. 

The synovial membranes in the various movements of 
joints would he liable to be caught and contused between 
the articular surfaces, were they not protected by the mode 
in which the muscles surround them, and also by their at- 
tachments to the capsular ligaments, or to the sub-&ynoviaI 
tissue; which attachments not only exist in all the ]ai^;er 
joints, but also in all the smaller joints possessing con- 
eiderable freedom of motion. The ankle is provided with 
a special muscle, the plantaris, to draw the membrane fix«n 
the grip of violent extension. Each syno\'ial membrane 
of the digital joints, hotbof the lingers and toes, is in e<Hi- 
nection with the extensor and interossei tendons, so that 
ample care is taken, evfen in these small articnlations, to 
piflvent injury by being caught and pinched. 

In cases of primary disease of joints, the synovial mem- 
branes and the bones are most liable to be affected, from 
either of which it may spread to the other, and to all other 
parts of the joint, and therefore neither synovitis nor osteitis 
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is absolutely distinct tliroughout all its stages, as the oue 
disease will be more or less mingled with the other. 



SYMPTOMS. 

The symptoms of synovitis are those which pertain to 
inflammation in general— heat, pain, redne.sa, and sweUing. 
"When caused by a blow, but slight pain or inconvenience 
may be tlie immediate reeuit of the injury ; the patient may 
wait about or move the joint without much pain, hut in a 
short time acute eymptoma will maie their appearance. 

Severe pain locally will he the lirst felt, with more or 
less inability or disinclination to use the joint ; any attempts 
to move or allow the part to be examined will consider- 
ably aggravate the symptoms, and the joint will, as a rule, 
be found in a partially flexed position. The position of 
the jointa or limbs, respectively, ia one of the most import- 
ant features peculiar to thia disease. 

Effusion rapidly takes place, distending the sjTiovial aac, 
which can be recognized hy its bulging out from between 
the bones. 

As the disease becomes established, the suffering is fre- 
quently severe. Where the attack arises from exposure, 
the patient is generally awoke in the night by pain. The 
pain is sometimea described by the patient as being like an 
internal bruise ; sometimes as though a hot iron were in 
the bone. 

In other instances, a sensation of great distension is the 
principal complaint, the patient expressing it aa though 
the joint were being forced asunder hy mechanical violence. 
The pain in certain joints passes also to other parts of the 
limb, as for instance, synovitis of the elbow causes pain 
running down the arm to the httle finger or to the back 
of the thumb and index. 

When the disease is situated in the hip, it also causea 
pain in the knee. 
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Heat 18 a constant symptom, even when the disease is 
Bituated as far from the surface as in the hip ; but tlie lieat 
in different eases varies not only in degree, but to some 
extent in kind. Placing tlje hand over a knee affected 
with simple synovitis, wo find it hot ; if it be a tranmatio 
case in the early stage, still hotter; bat the heat will not 
appear very near the hand; the skin itself seems as though 
it were not so hot aa some deeper lying struchire, com- 
municating its heat to tlie integument ; but if we take a 
case of acute rhenmatism, the heat may or may not be 
greater, but it comes immediately next the band, being 
quite superficial. 

In pyasmic and gonorrhceal cases, on the contrary, there 
is not generally so much heat as in simple synovitis, 

The redness varies in a similar manner ; in acnte 
rhetunatism, the joints attacked are very red ; in simple 
synovitis, they are only slightly reddened. The jiysemic 
and gonorrhosal form do not cause any redness of the skin 
at all except over inflamed superficial veins and absorbents; 
and it would even appear that the joint were more pallid 
than its fellow. 

The swelling is due, to a certain extent, to effusion into 
the suiTounding tissues, as well as to increased secretion 
into the synovial sac. In an acnte case of synovitis the 
constitutional symptoms will be proportionately severe ; ail 
those characteristic of fever, as hot and dry akin, flushed 
face, dry and furred tongue, quick and hard pulso will be 
present ; and any attempt to examine the joint will be re- 
garded by the patient with extreme anxiety. As the disease 
progresses, symptoms ofsuppuration make their appearance, 
as indicated by rigors and depressed powers, the joint will 
still be swollen, and perhaps to a greater extent, bnt the 
integuments and parts surrounding will have become in- 
volved ; the skin will generally be inflamed and somewhat 
fixed, and in a short time actual pointing will be visible; 
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profiiBB and acute Bnppuration then follows, and in cases 
following an injury, and unchecked by treatment, the 
patient, already worn down by pain and the acTerity of the 
symptoms, rapidly sinks from hectic. 

When it follows the discharge of an abscess into tlie 
joint or pyfemia, its progress is more rapid, and its results 
more fatal, the destruction of tho articulation being a 
necessary consequence. When, however, acute synovitis 
arises spontaneously without any known canse, its progress 
is somewhat similar, although less rapid, and it is rare for 
acute suppuration of the joint to take place. When 
attacking strumous or cachectic patients, this result may 
occasionally ensue, but as a rule, this form— the idiopathic 
— is very amenable to treatment, and the destruction of the 
joint and death of the patient is exceptional, 

TJi Sheumaiic Synovitis the symptoms are usually well 
developed from the start. The attack often results from 
exposiire to cold, or excess in eating or drinking, and the 
patient retires at uight with some degree of soreness of the 
joints, accompanied by feeling of general malaise, and 
awakes with excessive pain, great tenderness on pressure 
of the affected parts, the integuments over which are liable 
to be discolored. 

There is perhaps total inability to use the affected limbs, 
and the patient is feverish, with full, strong pulse, hot and 
dry skin, constipated bowels, and urine scanty and high 
colored, being loaded with urates. 

The Joints become gradually more deeply involved ; the 
local symptoms increase in violence, an abundance of 
synovial fluid is secreted or effusedj jnore or less distending 
the joint. 

If the inflammation be not speedily abated, it will even- 
tuate in suppuration, which event will be announced by 
the supervention of rigors and an increase in the already 
high constitutional excitement. 
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Ke areolar Bubatanee of the bone, in the articular carti- 
lage, or may affect first the synovial membrane, or, as fre- 
quently happens, appear simultaneously in all these parts 

It is usually slow in its progreaa, but almost certain to 
effect partial or complete destruction of the affected articu- 
lation, unless proper treatment intervene to prevent the 
progress of the disease beyond the reparative powers of 
nature. 

In the latter stages, constitutional evidences of the joint 
affection may present themselves in the form of scrofulona 
lesions of the lungs, mesenteric glands, or spleen. 

The development of the tuberculous diathesis in the 
joint may be traced to some exciting cause, as a fall, 
wound, or contusion ; but, as the disease is so much more 
limited to childhood than later ages, the evidences, espe- 
cially if the local injury has been slight, are not usually 
reliable. 

"Whatever tends to enfeeble the system and impoverish 
the blood may be enumerated among the exciting causes 
of this local manifestation of a constitutional disease, such 
as the various fevers — eruptive, typhoid, and intermittent. 
Hooping cough is a very common excitant of disease in 
the vertebral column. Diarrhcea and protracted hemor- 
rhages, excessive use of mercury, inadequate nutrition, 
from unwholesome food, or imperfect digestion and assi- 
milation, living in damp underground and ili- ventilated 
rooms, and the sudden suppression of the cutaneous perspi- 
ration, from exposure to cold, may all severally tend to the 
development of the cachexia in one predisposed. 

The disease of the joint, during its progress, occaBionally 
becomes complicated with other strumous diseases, as 
Potts'a disease, strumous enlargement of the lymphatic 
ganglions of the neck, psoas abscess, ophthalmitis, and evi- 
dences of the internal struma. 

When' not immediately dependent upon some local 
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cause, the symptoms at first are obscure and stealthy; 

and among the circuTn stances which attract attention ea> 
liest, are a sense of fatigue after exercise, and, if the disease 
is in the hip-joint (its most frequent seat), with slight pain 
in the knee, and a disposition to drag the limb, thus giving 
the gait an awkward and etiff appearance. 

The temperament of patients subject to this form of 
disease is either the lymphatic or the lymjiliatic and san- 
guine conjoined. The lymphatic temperament is charac- 
terized by a pasty complexion, with pale and BoraetiraeB 
swollen or puffed conntenance, sotl and flabby state of 
the muscles, feeble circulation, inducing coldness of the 
feet, and dilated state of the pupil and sluggishness of 
intellect. Tlie upper lip and abdomen are very apt to be 
tumid. 

When the lymphatic is combined with the sangoiae 
temperament, there is a well-developed state of the mus- 
cular system, with tendency to plumpness, rosy complex- 
ion, active circulation, and greater intellectual capacity. 

There do not seem to be sufficient data to corroborate 
the opinion heretofore held that rheumatism is a common 
cause of this disease. On tlie contrary, strumous synovitis 
is very unusual in patients of rheumatic diathesis ; and, 
when joint affections occur in rheumatic subjects, tliey 
differ materially from the tuberculous variety. 

The awkward locomotion of the child having continued 
perhaps for weeks, the pain in tire knee gradually increases, 
the limping becomes more distinct, and the limb is subject 
4ic twitchings, whicli more or less disttu'b the 



The pain is generally worse, at night than during the 
day, and may vary in degree from, a dull aching to a lan- 
cinating pain ; and may also vary in its seat, sometimes 
seeming to be superiicial, and at others, deep seated. , 
It is liable to be aggravated by exercise of the part, atino- 
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spheric changes, and other disorders of the system saper- 
vening. 

An examination of the knee-joint, to which the pain is 
referred when the strumous disease attacks the hip, shows 
that joint to be free from evidences of local disease, and 
tolerant of usual motion and handling. Sometimes the 
pain assnnaee a neuralgic or intermittent type, occurring 
perhaps in the evening, and after lasting a few hours, 
abating and entirely disappearing, to be followed by a re- 
currence the nest evening and so on. 

This remittent form is more likely to prevail in cases 
cecurring in miasmatic regions. 

The pain does not, for any definite time, coniine itself 
to the knee ; but extends to the thigh and leg when it 
arises from disease of the hip-joint — extending in the di- 
rection of some nervous trunk, as the sacro-sciatie, crural, 
saphenous, or obturator ; and the pain may also localize 
itself over the tendo-AcliilliB, or over the instep, or may 
alternately sliift from one locality to another. If the dis- 
ease be in the knee, the "mere erect posture, which keeps 
that joint low, will produce as much pain as walking 
about. The influence of position upon the pain is more 
mai'ked and more unmistakable in the worst forms of cases. 
Sometimes the sensation of intense cold in the joint is the 
cause of much complaint, and is regarded of evil prognos- 
tication — those cases in which it has been most intense 
having been found most obstinate, and tlie most prone to 
degeneration. 

The surface of the joint becomes by degrees whiter than 
normal ; this is more marked the more strumous the base, 
and has endowed a large class of joint diseases with the 
name of White-Swelling. When the ease is far advanced, 
this whiteness is very striking; for, as the swelling in- 
creases, the skin becomes stretched, polished, and of a dead- 
white hue, whieh appearance will aid in the diagnosis 
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between strumous and malignant disease, in wLich latter 
the flkin is usually of a brownish, coppery hue. 

Up to this period there will probably be no very per- 
ceptible decline of the general health. 

The second stage is characterized by an increase of the 
pain in the hip and knee, flattening of the buttock, appa- 
rent elongation of the limb, effaceinent of the gluteo- 
femoral crease, and twitching and wasting of the muscles 
of the part. 

The pain in this stage is described as gnawing or boring 
in its character, and is particularly vioU-nt at night — often 
interrupting sleep for hours — and attended witli the moet 
distressing spasmodic twitches of the mnscles of the limb, 
which add greatly to the local and general suffering. 

The constant gnawing, boring, and sometimes erratic 
pains, and the chief slioek resulting from the spasmodic 
twitchings of the muscles connected with the part, are in 
each joiut referred to some particular spot. At the Bhoul- 
der, this spot is in front, just below the acromion ; in the 
elbow it is referred to the back part, where the radius is 
joined to the humerus. At the wrist, the pain is at the 
back, and outside of the extensor indicis. At the Lip, if 
there be pain at the commencement of the disease, it is 
situated on the inside of the thigh, just behind the origin 
of the gracilis, and afterward shifts and fixes itself behind 
the great trochanter. At the knee, the pain is situated at 
the edge of the trochlear surtace of the femur. At the 
ankle, in front of and below the external malleolns. 

Although exceptions may occur to these rules, they are 
not sufficiently frequent to interfere with their practical 
value. 

The spasmodic twitching or jerking of the limb is a 
prominent symptom in this stage of the disease, particu- 
larly of the hip, and is rarely absent in any case. 

The constitutional disturbance resulting from loss <rf 



sleep and excessire pain soon manifests itself, eauBing im- 
pairment of the appetite, diaordeT of the secretionB, consti- 
pation, high-colored, scanty urine, with more or less fever, 
followed at night by copious sweats. 

The patient loses flesh and strength, becomes peevish 
and irritable, and his countenance assumes a care-worn 
expression. 

The circumstance of an elongation of the limb in this 
stage of the disease, especially as regards the hip, is so 
constant as to be considered, in connection with other 
symptoms, pathognomonic, and hak been accounted, for as 
resulting from an unusual secretion of the synovial fluid, 
l)y which the head of the thigh-bone is partially pressed 
out of its socket, causing eversion and abduction, flatten- 
ing of the nates, flexion of the thigh on the pelvis, and of 
the leg somewhat upon the thigh — projecting the afi'ected 
limb beyond the level of the sound one, from half an inch 
to even two and a half inches. 

When the inflammation is acute, and the efi'usiou of 
synovia into the capsular envelope is excessive, there will 
occur immobility of the joint, which may be mistaken for 
true or bony anchylosis ; but division of the tendons of the 
contracted muscles, or puncture of the joint, will demon- 
strate its nature. 

Other ex])lanations of the cause of the elongation of the 
leg in hip-disease have been offered ; and we know that 
frequently large accumulations of this kind occur in other 
joints, as the knee and elbow, without causing such elon- 
gation of the limb. 

This swelling is caused by increased secretion into the 
synovial sac, and ■ partly, though to a less degree, by the 
hyperffimia and effusion into the surrounding tissaes. Each 
joint, becoming inflamed, assumes a certain position, pecu- 
liar to itself, which is an important aid to diagnosis. In 
such position only, thus assumed involuntarily by the pa- 
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tient, eai) he obtain any approach to ease and comfort. 
Tlie experimcDts made by M. Bonnet, of Lyons, France, 
upon tLe dead sabjeet,go to establish the explanation that 
the particnlar position aaeumed by each joint is tliat in 
which its synovial membrane acquires the greatest capa- 
city of distention, and the limb,Bmting its poeition to such 
distention, 18 placed in the position in. which the eftused 
fluid exercises the least preasore. 

It was found by M. Bonnet, tlmt when the Bynovial 
membrane of a joint was forcibly injected, the limb always 
assumed tbe same position, no matter what might have 
been its posture before the injection was performed ; and 
such position of the joint was that whic-li allowed of the 
greatest possible capacity to the synovia! membrane, as 
wafl proved by the fact that, when the memlirane was ren- 
dered tense by the injected fluid, forcibly changing the 
jMaition of the limb caused tlie nipture of the membrane. 

When synovitis affects the shmikler-joint, the swelling 
gives the deltoid a fuller appenrance than natural, render- 
ing leas distinct and narrower the broad groove' running 
downward from the acromion, and foiming, as it wore, b 
line of demarcation, separating the chest from tbe shoulder ; 
the depr^siMi at the baek,be!owtbe acromion, is also lost; 
the axilla is shallower, and when the surgeon places hifl 
finger in that cavity, and presses upward and ontward, it 
causes pain. 

The characteristic position in which the patient holds 
the arm, is to support the elbow in the hand of tho unaf- 
fected ann, keeping it a little away from the side, and 
somewhat in front of the body. 

Sometiraea the bursa under the deltoid muscle becomes 
inflamed and swollen, which renders the deltoid more pro- 
minent than is the case in synovitis, and the other signs 
of synovitis are absent. In the bursal afl'ection a crackling 
or fluid crepitus is telt, which is absent in synovitis, M. 
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Boonet found that forcible injection of tlie Bynovial sac of 
this joint eaoBed abduction of the humerus, until it formed 
an angle of 35° with the ribs, at the same time being car- 
ried forward. 

SynoTitia of the ^ow-^oint produces obliteration of the 
two depressions, one on each side of the triceps tendon and 
olecranon process at the back of the joint. The synovial 
membrane, being distended, rises high beneath the triceps 
tendon, and can be made to fluctuate from one side to the 
other, under it. ■ A fluid enlargement takes tlie place of 
the depression, which should be felt between the radius 
and humenis, as ia also the case with the depression be- 
tween tlie internal condyle and olecranon, giving the joint 
the appearance of being broader than natural. 

The characteristic position is, with the fore-arm bent at 
a little more than a right angle on the upper arm, and the 
band in a position which places the thumb upward, the 
patient usually holding the wrist in the hand of the sound 
arm. Under the influence of forced injection, M. Bonnet 
found the ulna was always brought to stand at nearly a 
right angle to the hnmerus, and at the same time the 
radius was placed in a position betwerai pronation and 
supination. 

In acute synovitis of the hip-joint, it is more difScult, 
on account of the depth of the joint, to distinguish the 
swelling. When the fluid ia considerable in qnantity. 
some swelling may be felt on the inner side of the thigh, 
at its junction with the perinfflum. Tumefaction is also 
to be seen and felt in the groin below Poupart's ligament, 
and also behind the great trochanter, the natural depres- 
sion in this place being more or less obliterated. The pain, 
which ill this seat of acute synovitis is so often very intense, 
is chiefly referred by the patient to the inner side Of the 
thigh, where it joins the perinsBiirn, whereas it is more re- 
ferred to the knee in the chronic form of hip disease. 
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Generally the limb appears lengthened, and 13 a little' 
flexed, abducted, and slightly rotated outward. The 
characteristic position is as follows : the thigh is bent on 
the pelvis, a little abducted and rotated outward. In 
Ij-ing down, the patient usually lies on the affected side, 
with the kneo drawn up to au angle of about ISO"" with the 
body. When sitting, the patient leans with the elbow on 
the sound thigh, holding the knee of the affected limb in 
his hands, and supporting that foot across the foot of the 
sound limb. M. Bonnet tbund that forced injection caused 
the femur to hend at an obtueo angle to the axis of the 
pelvis, and at the same time it became abducted, and ro- 
tated slightly outward. 

luflammation of the hursiE, about the hip-Joint, produces 
enlargement, and gives riae to symptoms which might 
simulate eyuovitia. One beneath the glute,ug masimus 
inuBcle produces, when inflamed, tumefaction behind the 
trochanter, similar to that caused by synovitis, but the 
swelling is diffused over a larger circumference, and is not 
merely behind, but is also above the trochanter ; it crackles 
on movement, and there is no inguinal enlargement from 
inflammation of this bursa. 

There is a bursa situated between the conjoined tendoi 
of the psoas and iliacns muscles and the bone, which. bi 
times becomes inflamed, in which case the resulting swel 
ing and tenderness in the groin will very closely resemtd 
the tumefaction arising in that locality from synovitis, bir( 
there will he no swelhng behind the trochanter. Wha 
the hip-joint itself is inflamed, certain positions are lea 
painful than others, but the difference is not nearly t 
perceptible as in inflammation of this bursa. If, in t" 
latter case, the thigh be straightened on the pelvis, an« 
rotated a little inward, the pain is intense ; but if the thi^ 
be aiueh bent towards the abdomen, turned a little out-^ 
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ward, and aupported in this position, ease is at once at- 
tained. 

Inflammation of either of tliese bursse may thus be dis- 
tingnished from synovitis of the liip-joint, nnless the psoas 
bursa communicates, as it sometimes does, with the syno- 
vial sae. The sjTiovial membrane of the shoulder-joint 
sometimes communicates with the bursa beneath the del- 
toid. Synovitis of the knee-joint is more readily dietin- 
guished, on accouut of tlie superficial position of the joint. 

The tumefaction obliterates the natural depressions and 
elevations : the patella and its ligament, instead of form- 
ing a prominence, bounded by lateral depressions, lie in 
the midst of a puffy swelling, being almost concealed by 
the bulging out of the synovial bag at their sides. The 
swellings thus caused on each side of the patella and its 
ligament may be felt distinctly to fluctuate from one side 
to the other. 

The patella itself is buoyed up from the femur and 
floats upon the accumulated fluid beneath, but may be 
made to resume its place, by slight pressure, between the 
femoral condyles. The fluid swelling rises up between the 
bone and the extensor muscles, as the synovial membrane, 
often in a healthy state, and always in this disease, extends 
very higli. There is more or less fulness in the popliteal 
space when the synovia is quite largo in quantity. - The 
characteristic position of the joint is semiflexed at an angle 
of 120°. 

M. Bonnet found also that forced injections into the 
synovial sac of the knee-joint placed the bones in this 
position. 

In front of the knee-joint are two bursEe: a large one 
between the patella and akiu, a, small one between the 
ligamentum patellffi and the tibia above the tuberosity, 
wliich latter sometimes communicates with the synovial ■ 
sac of the joint. The former bursa, when inflamed, 
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causes a very prominent Bwelling over the patella, render- J 
ing tills region markedly protuberant, whereas in Bjnovitis I 
it becomoB concealed and less prominent. 

Inflammation of tlie latter bursa causes but little swell- J 
ing, confined on each aide of the upper part of the tibial I 
tuberosity, and the pain is quite limited. 

In cases of synovitis of the anil^-jomt^ the tnmefactioa' I 
extends across the joint in the form of a half circle in j 
front, extending Irom malleolua to malleolus, and also I 
behind these processes of bone. 

Fluctuation may be felt from one malleolus to the other \ 
when the effusion is qrute considerable. 

In acute synovitis of the wrist-joint, the swelling extends | 
in a bracelet-lite form round the back of this joint at a j 
right angle with the long axis of the arm, and cannot, for J 
this reason, be readily mistalten for enlargement of ten- 
dinous sheaths, the long axes of which latter are parallel -I 
with that of the arm. 

In the third stage the symptoms become more aggra- j 
vflted and chaj-acteristic of the occurrence of suppuration / 
within the affected joint, which by its pressure upon the I 
inflamed structnres greatly increases the suffering. Th* ] 
existence of this process is indicated by an increase of 1 
pain, deep and persistent throbbing and tension, increasfr \ 
of the swelling and cedema of the subcutaneous cellular ( 
tisane, and an enlarged and tui^id condition of the subcu- j 
taneoua veins. The inflamed joint will not allow of ths' j 
least motion, much less any considerable manipulation, J 
and the patient cannot move himself in bed without sub- \ 
jecting himself to the greatest agony. 

Violent rigors, followed by high fever and coplous' , 
sweats, almost invariably supervene as expressive of the 
constitutional disturbance, but the abscess may form in a i 
quiet and iusidioiis manner, without any of the sev 
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symptoms whicli usually accompany the snppurative pro- 
ceaa j Btich exceptions are intrequeDt. 

As the matter iucreaaes in quantity, it gradually works 
its way toward tLe surface ; the sltin over the whole maes 
becomes more markedly white and pearly, except one cir- 
yumacribed spot where the abaeesa ia abont to point, 
which assumes an eryeipelatouB blush. Here there is 
generally distinct fluctuation, and the 'parts, feeling soft 
and boggy, soon yield at one or more points, followed by 
the escape of the contents of the sac. 

The place where the ahscess points is not a mere matter 
of chance ; every joint has its particular locality for the 
discharge of pus, at which site it is more prone than at 
any other to point, so that the first opening which is made 
for this purpose nearly always occurs at the same place. 

This pertains more especially to the deep^eated joints, 
the hip and shoulder. The choice locality for the former 
is just behind the great trochanter ; for the latter, just 
inside the biceps, below the pectoralis major muscle. So 
constant are these the places respectively that we might 
conclude, if a first abscess should open at some other site, 
that it bad formed in the substance of the tissue not com- ' 
municating with the cavity of th« joint. Occasionally, at 
the liip-joint, the matter escapes at several points, as at 
the superior and external part of the groin, the sacro- 
sciatic notch, or the upper and inner surface of the thigh, 
leaving thus a number of orifices leading to a correspond- 
ing number of sinuses, wliich passages are sometimes very 
long and tortuous, and, in old cases, are always lined by 
a false membrane. In sonle cases the matter has been 
known to escape hoth externally and internally, and, from 
erosion and perforation of the acetabulum, may find its 
way into the rectum, or burrow between the pelvic bones 
and soft tissues. In both sexes it has been known to 
escape by the bladder, and in the female by the vagina. 
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The appearance of tlie pus diaeliai^ed from the dteeaf 

joint 13 Bimilar to that from a cold absceas, being more 
fluid than ordinary pus and of a more greenish hue, and'l 
ia olten commingled with email whitish particles, & 
what resembling particles of boiled rice ; aleo with flakoia 
of lymph, or perhaps small clots of hlood, especially wlien 
the preceding inflammation has been very Bevere, or the 
parts have been subjected to rough handling. All those 
cells in the focus of suppuration whicli can be converted 
into or generate pussjella are hable to be so affected, and 
the parts slough, the jjub containing the debris of ligar 
mentous tissue, articular cartilage, and bony substance in 
the form of fine detritus. 

When the disease has progressed so far as to implicate 
the cartilages and bones, the symptoms of ostitis over- 
ride and mask those of mere synovitis. Occasionally, 
though rarely, large pieces of bone are discharged. The 
puB, when long confined, is often very fetid, and is always 
so if, in consequence of its burrowing aTid opening into 
the bowel, it is mixed with fecal matter. 

Wben the abscess has once fully emptied itself, the diB- 
' charge subsequently occurring is often ichorous, gleety in 
appearance, or thin and tloody, and the quantity may be 
very small, or so profuse as to exhaust the system. "When- 
ever the discharge is unueually protracted, especially if it 
is occasionally mixed with little grannies of a whitish 
gritty character, it may safely be assumed that there ia 
caries of the bony structures of the joint 

After the suppurative action is established, it has no spe- 
cial limit to its duration. At times it may he almost" 
entirely suspended, perhaps for months, when it again re- 
appears and becomes as profuse as before. 

The discharge from hipjoint disease baa been known to 
maintain itself for two years, with scarcely any intermption. 

Should no arrest of the disease be effected, eonstitu- 
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tional Bymptoma, as of hectic, 1^11 appear, and impaired 
sleep and copious sweats at nigbt, rapid emaciation, de- 
cline of strengtli and colliquative diarrhoea will exhaust 
the patient. 

Sometimes, in apparently desperate cases, reaction takes 
place, followed by ultimate reeovei'y. 

Suppuration does not always take place in this stage of 
this dises^e, at least to the extent of producing its charac- 
teristic symptoms. The greatest ravages, as the complete 
disappearance of the articular cartilages and ligameuts, 
and even the destruction, more or less, of the bones of the 
joints, have occurred independently of the snppiirative 
process. 

Abscesses forming external to the Joint almost always 
commnnicate with the cavity of the joint, which is thus 
opened upon the opening and diseliarge of the abscess, 
and the structures over and around the joint, participating 
iuthe inflammatory action, become as it were hjpertro- 
phied from interstitial deposits. 

In the case of the disease affecting the hip-joint, the 
changes in the limb and hip in this stage; after the rup- 
ture of the capsule, are very striking and characteristic, 
and the suddenness of the occurrence has led to the idea 
that luxation liad happened. 

The change from the second to t!ie third stage is sudden 
when the opening in the capsule is large and allows of 
the total and rapid escape of its contents, and gradual if 
the opening is small, in which latter it may require weeks 
to effect the change which has beeit known to occur in one 
night in the former. 

The position of the limb is now almost the reverse of 
what it was ia the second stage: is actually shorter than 
natural ; is much attenuated from the wasting of its fatty 
and muscular tissues, and materially disfigured in its ap- 
pearance, the heel being considerably elevated, and the 
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ball of the foot and toes alone touching tlie grormd i 
the patient stands. 

T^hile in some instances the degree of shortening dot 
not exceed an inch, in others it may amount to tliree times 
that extent, and is by no means in proportion to the de- 
struction of the head and Heek of the thigh-bone, ace- 
tabulum, and the connecting ligaments. A considerable 
proportion of this shortening is undoubtedly attributable 
to the elevation of the pelvis on the aliectcd side. The 
foot also varies in position, aometimes being placed directly 
forward, but more generally it incHnes inward, tliougli it 
may incline outward, which changes are ascribed to the 
extent and nature of the ravages sustained by the bip- 
joiut. 

The foot usually inclines inward, as in dislocation of 
the femur upward upon the dorsum ilii, when the acetabu- 
lum hiis suffered very severely; hut the foot is generally 
everted, as in fracture of the neck of the femur, the external 
rotatory muscles tending to draw the whole limb in that 
direction, when, on the contrary, there has been much de- 
struction of the head and neek of the femur, and the ace- 
tabulum is slightly involved. There are extreme cases, 
where the head of the femur has broken through the ace- 
tabulum, by which it is firmly held, in which these changes 
may not take place ; but, as a general rule, the thigh is 
Hexed upon the pelvis at a very slight angle, varying to 
45°, and inclines toward the sound limb, which it occasion- 
ally overlaps. 

In consequence of the contracted state of the muscles of 
the thigh, and the esistonce of adhesions between the dis- 
eased head and neck of the femur and the surrounding 
tissues, the limb is almost always in a painfully rigid con- 
dition. A slight degree of flexion of the knee may per- 
haps be produced, but abduction of the thigh, or moving 
it backward, ia generally attended with such extrenie 



suffering to the patient as to render Bueli movementa im- 
practicable. The hamstring muscles being also contracted, 
tbe leg is flexed upon the tliigh more or less, and the heel 
is drawn upward towai'd the leg. The position of tbe 
great trochanter is directly over the acetabulum, forraing 
a nearly immovable prominence, in consequence of the 
almost complete wearing away of the head and neck of 
the femur and the retraction of the muscles, drawing the 
remnant of its head high up (into the cotyloid cavity). It 
is generally allowed that dislocation of the femur, during 
the progress of hip-disease, is very rare, and where such hap- 
pens to be the case, it will be found that, in consequence 
of the destrflction of the upper border of the acetabulum 
and shortening of the bead of the femur, it is drawn hack- 
ward toward the sciatic , notch, downward and forward 
into the thyroid foramen, or forward upon the pubic 
bone ; but displacement in these directions can only take 
place where there has been extensive suppuration with 
separation or destruction of the soft parte, allowing the 
decunated articular extremity of the bone to move about 
and adapt itself in some new position. 

The displacement upward is the most liable one, but 
even this is extremely rare. The destruction of the head 
and neck of the femur, with more or less corresponding 
degeneration of the cotyloid cavity, together with a cer- 
tain degree of elevation of the corresponding hip, is usually 
the cause of shortening of the limla in the third stage of 
morbus coxarius. 

Afl the result of these retrograde processes in other joints, 
tbe bones become capable of abnormal postures : the tibia, 
for example, may be rotated upon the femur in such disease 
of the knee-joint, and may become drawn back by the 
action of tho flexor muscles; tbe ulna may bo shifted from 
side to side over the trochlear surfaces of the humerus, 
and the radius is liable to be drawn upward by the biceps. 
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in this affection attacking the ellxiw-joint, bat such dM 
placements, however, are rarely to the extent of constituti! 
actual dislocation. Sncli displacements are followed 
an entire cessation of pressure of one articular surface 
upon the other, and are followed hj a remarlcaUe remission 
of the starting pains which produce somiieh distress. 

Thia cessation of pain, reanlting from separation of the 
impinging surfaces within the diseaaed joint, is the most 
important of considerations connected with the Bemiology 
and treatment of this disease, and will be found more fiilly 
discussed elsewhere. 



The diagnosis of synovitis is not usually difficult, when 
it is uncomplicated with other diseases of the joint or of 
the surrounding parts. In all its forms, the synovial sac, 
at periods varying according to the degree of the inflam- 
mation, becomes more or less distended with eflused fluid. 
If the joint involved is the knee, the synovial sac will, as 
the result of its distention, protrude between the articular 
extremities of the bones, and the patella will he raised 
from its proper position, and by slight manipulation can be 
made, as it were, to float in its fluid bed, especially if the 
leg be moderately extended and the hand be placed over 
the condyles of the femur. 

If the leg is placed in a somewhat dependent position, 
the fluid will gravitate so as to protrude the synovial 
sac upon either side of the patella and its lower ligament. 
This physical symptom, the distention of the synovial mem- 
brane, is manifest in joints well exposed to observation. 
In the elbow, wrist, ankle, and smaller joints, it wiU pro- 
trude between the articular extremities, j-ielding a sensa- 
tion of elasticity to the touch, according to the degree of 
distention. This distention is not so evident in the 
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Bhoulder and hip, and more dependence must be placed 
upon the general Bymptoras. 

Wlien aifecting the shoulder, the joint may appear, as 
compared with its fellow, more full and round, and pres- 
sure made anteriorly over the bicipital groove or poste- 
riorly below the root of the acromion proeeBs will discover 
more or lese distention, and pain will be produced by 
pressure and manipulation, proportionate to the severity 
of the inflamraation. 

In the hip, the leg will be generally partially flexed 
upon the pelvis and rotated inward ; attempts at move- 
ment will produce pain, and, if looked for, an inordinate 
degree of fulness will be observed below the groin, over 
the insertion of the psoas muscles, or posteriorly behind 
the greater trochanter, and pressure upon these spots will 
produce pain. 

This disease is liable to be erroneously diagnosticated, 
notwithstanding the symptoma are usually well marked, 
especially after it has progressed for some time. 

A sudden- iryrenching or contusion of the hip, if followed 
by considerable inflammation, wiU give rise to pain and 
stiShess, whicli may seriously interfere with walking, in 
attempting which the patient raises the hip of the afl'ected 
side, and relaxes the leg by bending the knee and retract- 
ing the heel, as in the earher stages of morbus coxarius; 
the muscles gradually become attenuated, and the tem- 
perature of the skin over the thigh becomes sensibly di- 
minished. The ghiteo -femoral crease may in time become 
obliterated, and the general health itself may become ma- 
terially affected. 

Although such injury may eventuate in rousing the 
latent tendency to synovitis, yet where this has not oc- 
curred, the history of the case, the absence of pain in the 
knee, and the greater scope of motion to which the limb is 
Buaceptible, will aid in determining its nature. In etru- 
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moua EynoTitiB of tlie liii>-joint tlie foot b quite firmly fixed, 
whereas, under the circumstances now contemplated, it 
admits of free rotation on its axis. 

Ckroiuc and Subacitfe HheumtUism of the hip-joint 
generally results from cold and sudden suppression of per- 
spiration, and is principally seated in the synovial and 
ligamentous structures, the osseous and cartilaginous tissues 
escaping, except in very severe aud obstinate cases. The 
pain is dull, heavy, or aching, and runs down the front of 
the thigh. In walking, the patient limps ; in standing, 
the pelvis is higher than on the sound side, and the affected 
lirah assumes a position similar to that attendant upon 
local injury, except that the foot is strongly everted in. the 
rhenmatio difficnlty, but inclined inward in cases resulting 
from injury. As in other rheumatic affections, there is 
etifbees of the limb in the morning, which abates after exer- 
cise, but returns again. The muscles of the thigh may he- 
come attenuated, but not so soft as in strumous disease of 
the joint, wlule those of the leg usually remain normal; 
the gluteo-femoral create becomes effaced, and, in conse- 
queuee of the obliquity of the pelvis, the leg is considerably 
shortened, the great trochanter being quite prominent If 
the head of the thigh bone be forcibly moved upon the 
acetabnlum, a creaking noise may be produced. The dif- 
ferential traits between this and the strumous disease are 
the absence of severe pain at night, and the non-appear- 
ance of it at any time in the knee ; the marked improve- 
ment for the time, caused by moderate exercise ; the 
slightest, if any, aggravation resulting from percussion or 
even rough examination of the limb, andthe frequent coex- 
istence of rheumatism in other parts of the body ; besides 
the rare existence of rheumatism in children as compared 
with the very frequent occurrence of the stnmiouB disease. 

In Psoas Abscess the swelling is tistially above Pon- 
part's ligament, hut in strumous disease of the hip-joint it 
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8 commonly below. In the former, the swelling receives 
a distinct impulse on coughing, laughing, and crying, 
which does not occur ia tlie latter. In psoas abeeesa the 
swelling always diminishes, and sometimes entirely disap- 
pears under pressure, or when the patient lies down, but 
soon reappears when the pressure is removed, or the patient 
gets up. In strumous synovitis of the hip-joint it does not 
change its position, unless from the slow process of ulcera- 
tion. In this affection, the pain is most severe in the 
knee, or in the knee and hip ; but in psoas abscess the pain 
is mostly complained of in the loins, and is always increased 
by the erect posture and by every attempt to extend the 
corresponding leg. 

In psoas abscess there is no alteration of the length of 
the leg, nor any change from its natural position of the 
great trochanter, whereas such changes are important 
facts connected with the disease of the hip-joint. 

While psoas abscess occurs generally aiter puberty, the 
disease of the hip-joint is confined -with equal strictnera to 
early childhood, though both may occur at any age. 

Other abscesses, from injury, or phlegmonous state of the 
system, may oecnr and point in the vicinity of the hip- 
joint, resembling abscesses from strumous disease of the 
joint, but they may bo diagnosticated by their rapid cul- 
mination and the prompt recovery of the parts after they 
are discharged, 

Should abscesses depend upon caries of the pelvic bones, 
an exploration with a probe will be necessary to determine 
it. All inflammatory diseases of joints, and particularly 
of the hip-joint, originate either in the bone or t]ie 
synovial membrane, and in the early stage osteitis and 
synovitis may bo distinguished from each other, but the 
ability to diagnose one from the other rarely extends 
beyond the latter end of the first stage. 

During this early period, tho pain in synovitis is more a 
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^nee of folnees, tbe distention being increased in tlie vren- 
ing and after exercise, bnt remains constant, whereas in 
osteitis the pain is dull and aching, occurring more at night 
after the patient is in bed, and u remittent. 

In synovitLS, there ia more stifbess of the part in the 
rooming, but in osteitis this is not the case. 

In synovitis, limping €K>meB on with the pain ; ia at first 
slight in the morning, then disappears, and afterward re- 
appears in the evening ; but in osteitis the limping does 
not come on till after tbe pain has existed some time, and 
is then persistent and equable througho'nt the day. 

In synovitis, tbe pain in the knee does not come on ontD 
after the deep swelhng in the groin has made its appear' 
ance, whereas in osteitis tlie pain in the knee is an early 
symptom. 

In synovitis, starting of the limb is a late symptom, as 
compared with its appearance in osteitis, it coming on 
quite early in the latter complaint. 

In synovitis, there is tenderness behind the trochanter 
and at the groin, but more at this stage on pressing the 
articular surfaces together, whereas in osteitis there is no 
tenderness on pj-essing behind the trochanter and upon the 
groin, but sometimes on pressing the articular surfaces 
together. 

In synovitis, the swelling in the groin is deep, and is 
situated helow Poupart's ligament ; but the glands there 
do not swell. 

In osteitis, the glands in the groin swell before any 
deeper swelling is perceptible, if ever such swelling makes 
itself noticeable in the first stage. 

Periostitis of the femur may give rise to eymptoms very 
nearly simulating those of cosalgia, especially if the peri- 
osteum covering the great trochanter be the seat of the 



This asually supervenes upon a rheumatic or goaty 
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liabit of the Bjatem. The fihroaa membrane of this por- 
tion of the femur becomes exeeBsively painful and tender 
to the toueh, any effort at manipulation of any kind caus- 
ing most severe pain. As the inflammation progresaes, 
the capsular envelopes of the joint become involved, and 
difficulty and pain in walking ensue, together mth eleva- 
tion of the hip of the afieeted side similar to that occmring 
in Btrumons synovitis. The inflammation of the periosteum 
causes considerable tumefaction of the hip, and, as suppu- 
ration progresses, sinuses form, through which may come 
away small portions of the bone. 

The diagnostic symptoms are the fact that periostitis 
usually cornea on suddenly ; while the strumous synovitis in 
this the third stage, which it is hable to simulatCj has 
gradually grown out of the preceding stages. 

In synovitis, the gluteo-femoral crease is effaced, but it 
is not affected by periostitis. 

In synovitis, the femur is not enlarged, but is more or 
less in periostitis. 

PeriMtitis usually occurs later in life than sjTiovitis, and 
is-generally complicated with rheumatism or gout. 

In periostitis, the femur is painful on pressure ; but in 
synovitis there is no such complaint. 

In periostitis, the hip-joint is free ; but, in the strumous 
disease, the joint is almost fixed, and when moved, often 
imparts the sense of crepitation. 

Sacroiliac disease may he mistaken for strumous syno- 
vitis of the hip-joint, in the first and second stages of 
which latter there is elongation of the limb, which always 
occm^ in sacro-iliac disease. 

In synovitis, the elongation of the limb is caused by effu- 
sion into the hip-joint, and is ascertained by measuring 
from the anterior-superior spinous process of tiio ilium to 
the internal malleolus. When the disease is in the hip- 
joint, the measurements will be unequal, but, if the d 
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be bet'n^eeti the saerum and ilium, thie meaBuretnent I 
tweea tlie superior iliac spines on either Bide and the mri 
leoli will be equal, and the elongation will dei>end up< 
diaplacement of the diseased ilium itself, -whieli is tilted 
forward, and rotated or puphed downward, owing to the 
diseased action, going on in the sacro-iliac articulation. 

The anterior spine of the affected ilium is lower down 
than its fellow, and is pushed forward quite prominent ; 
bnt this is caused by the tilting forward and rotation 
downward of the whole of the diseased side of the pelvis, 
and not by obliquity of the pelvis consequent upon a twist 
of the spine, as in disease of the hip-joint. 

The seat of pain in the two affections is different. In 
the disease of the hip, the pain is most acute upon pres- 
sure being applied above and behind the trochanter major, 
or when pressure is made against the anterior part of the 
hip-joint, through the pectineus muscle ; whereas, in the 
sacro-iliac disease, no pain is caused by prespure made in 
these situations ; but ])reBBure upon the sacrum and along 
the line of the sacro-iliac junction, behind and altogether 
away from the hip-joint, will give rise to pain and ten- 



In sacro-Uiac disease, when the patient is placed on his 
back, and the pelvis securely held by an assistant, the 
thigh may be moved in all directions without any increase 
of pain, as long as the pelvis is held immovable. 

In hip-disease, abduction or rotation outward aggravates 
the Bufferings of the patient. 

To properly examine a case of strumous synovitis of the 
hip-joint, the patient should be completely stripped, and 
viewed both in front and behind, as he stands on the floor. 

If there he any flattening of the natea, change in the 
gluteo-femoral crease, or unusual jiromincnce of the tro- 
chanter, and if there be any alteration in the attitude, size, 
or length of the limbs, it may be detected ; and if the pa- 
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tient walk around, the amount of limping will be noticed, 
and also the manner in which he raises and movea the leg 
and foot. The patient shonld then he stretched out on 
some flat surface, to ascertain the amount of pain produced 
by rotating the head of the thigh-bone upon the acetabu- 
lum, and also by bringing these parts forcibly into contact 
with each other by percnssing the knee, the leg being 
flexed, or the sole of the foot of the- affected limb being 
placed upon the opposite ankle. 

The patient is then turned upon hie abdomen, and the 
hip examined as to the condition of the soft parts, and 
the presence of obliquity of the pelvis, which may ap- 
pear either in the recumbent or erect position. Change 
in the lengtli of the limbs may be discovered by measuring 
from the anterior-superior spine of the ilium to the inner 
side of the lower extremity of the patella. Where the 
parts are very painful upon manipulation, it may bo ad- 
visable to put the patient nnder the influence of chloro- 
form. 

PATHOLOGT AND MOEBID ANATOMY. 



In the difierent stages of its progress, this < 
hibits variations in the morbid changes. Compai'atively 
little is known of these changes in the incipient stage, as 
the disease rarely proves fatal at this period, and what has 
been ascertained has been the result of accident ; but still 
enough has been gathered to show that the morbid changes 
induced at tliis early period are similar to those of ordi- 
nary inflammation. 

The synovial membrane, which ia usually the first tis- 
BQO involved, shows evidence of slight vascularity, being 
Bomewljat opaque, and shghtly softened at certain points, 
with a few straggling blood-vessels, more or less engorged, 
upon its surface, A deposition of lymph may occur at 
quite an early period, giving to this membrane a thickened 
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filamentoiiB appearance, and the deposit eooa assumes a 
pulpy conBieteiice, of a pale yellow or greenish color. If 
the articular cartilage has become seriously involved in the 
inflammation, it will be found of a slightly grayish or dnll- 
white appearance, more or less softened and thickened, 
and perhaps somewhat separated from its attachments to 
the bones. 

The bonea may be easily cut or broken, in coneegDenee 
of the cancellated structure having become unnatnrslly 
porous, vascular, and humid, and sometimes its cells are 
filled with tuberculous matter of a caseous eonsietence, saiA 
yellowish color, or it may present itself in distinct minute 
masses ; and these changes are more apt to be found in 
the head and neck of the femur than in the pelvic portion 
of the articulation, the latter being seldom affected at this 
early stage of the disease ; but the round ligament gener- 
ally suffers early, being tumefied, red, and softened. The 
BjTiovial fluid is also somewhat increased in quantity, but 
not to any very considerable extent 

Ab the disease advances, these morbid changes become 
more apparent, and the degenerating process becomes 
more strongly marked tbroughout the whole joint. 

The exudation of lymph iuereasea and becomes more oi 
less mixed with eero-pmrulent matter, or thick pus, of a 
greenish tinge. The synovial membrane has become par- 
tially destroyed, and the remainder is ragged in appear- 
ance, opaque, and muddy. The cartilage may be almoet 
entirely separated fi-om its osseous attachments, discolored, 
pulpified, and perforated. The bony structure is easily 
broken down, being carious, rough, quite red, and soft. 
The capsular investment of the joint and the cotyloid liga- 
ment shows the effects of the inflammation, being abnor^ 
mally thinner at one point and thicker at another, loose 
and spongy ; and the round ligament also only retains a 
vestige of its normal status. 
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The disease having reached its height, the etmctTires 
of the joint are bo far destrojed as to leave little of their 
original appearance, and pus is now Been frequently in 
large quantities, sometimeB of a thick, caseoud consiatence, 
more or lesa sero-aanguinolent or iehorous, but more gener- 
ally having the appearance of Btrumoua matter. The head 
and neck of the femur, with the articular cartilsgee, the 
synovial membrane, the round ligament, and the bottom 
of the acetabulum are partiallyj if not wholly, destroyed ; 
and in the sevfireat cases the transverse, cotyloid, and even 
the capsular ligament are obliterated, the surrounding 
parts being extensively separated by the ulcerative and 
suppurative processes. 

Fistulous openings exist, and the gluteal muscles present 
firm, dense bodies of a pale color, with a reddish, whitish, 
or yellowish tinge, or they may have undergone, in long- 
standing cases, the fatty degeneration. 

The degenerative processes may have gone bo far as to 
have resulted in anniliilation of both trochanters, also in- 
ducing caries of the hip-bone, and necrosis of the thigh- 
bone, and the matter in the cavity of the joint will contain 
fragments of bone and cartilage. If the bottom of the 
acetabulum has been perforated, pus will escape into the 
pelvis, and escape, in the male, by the rectmn, or, in the 
female, by the vagina. 

Sometimes the hip-bone is found separated at the aceta- 
bidum into its three original pieces, when the disease has 
extended thus far previous to the period of complete ossifi- 
cation. Upon dissection, the remnant of the upper portion 
of the femur is generally found lying across the acetabu- 
lum, or in its vicinity, or may be drawn up slightly beyond 
this cavity against the surface o-f the ilium, where it may 
have formed a depression, having some resemblance to a 
new socket. 

It may be found forced backward into the sciatic notch. 
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or forward upon the pubic bone, or downward into the 
tliyroid foramen ; but such instances are very rare. Tlie 
head of the femur may be foimd forced tlirough the cavity 
of the acotabuliun, where the ulcerative and suppurative 
processes have pvincipaLly expended themselves upon this 
cavity, and in extreme cases, in transitu, where this has 
happened, the change from the second to the third stage 
of the disease will not be so apparent as when the synovial 
sac has been freely ruptured, the head of the femur being 
impacted, and held firmly by the rim of the siurounding 
bone, the contents of the synovial sac gradually and par- 
tially escaping through the fractured cavity into the pelvis. 

The extremity of the femur may be found firmly attached 
to the surrounding structures, or anehyloaed, in eases where 
a process of recovery has been instituted before death, and 
the acetabnlum will be found occupied by a white, flbrous, 
oi^anized substance. That a substitute for a socket may 
be formed, has been proved by dissection, hut such an event 
is rare. 

Where it does occur, as in persons who have recovered 
from the dieease, the limb will he mneh restricted in its 
movements, and materially shortened. It may be that 
some progress has been made toward repairing damages 
by the formation of a ligament around the bony reamant 
of the articular end of the femur, which may also be covered 
partially by cartilage, there being also irregular depositions 
of osseous growth upon the approximating surfaces of both 
the hip and thigh boneft. 

Examination of the bodies of those who die of strumous 
synovitis, or while affected with it, generally shows patho- 
logical changes, directly resulting from the tubercular 
cachexia, of which this disease is one of the local effects; 
the most usual concomitant effects are tubercular deposits 
in the lungs, tuberculization and enlargement of the bron- 
chial ganglions, and also of the peritoneum, and in ehil- 







dren, strumous depositB in the lymphatic ganglitxiB of the 
pelvis and mesentery. 

There may also be dropsical efFiieions, especially in the 
cavity of the peritoneum, and adhesions may occur between 
the lung and costal pleura, with or mthout serous and 
other etfuaions. 

Sometimes strumous deposits are found in the spleen, 
and the liver ia often cirrhosed and enlarged, and the 
glands of Peyer are occasionally ulcerated. 

In caaes where the acetabulnm has been perforated, al- 
lowing the escape of pus into the cavity of the pelvis, the 
matter will often be found to have made its way through 
the colon, the rectum, the bladder, or the vagina, or to 
have estonsively burrowed among the muscles surrounding 
the hip, where free vent has not occurred by spontaneous 
or artificial opening, in cases where it has escaped into the 
tissues exterior to the pelvic cavity. lu loug-standing 
cases, where there is strumone disease of other parts, the 
extremities, the face, and even the genital organs may have 
become (edematous, showing the depraved and impover- 
ished condition of the blood, which is especiaUy deficient 
in fibrin and coloring matter. 

The reader can in the preceding pages get a very good 
idea of what the books say upon this subject. We have 
arranged alphabetically all the locahties possessing syno- 
vial membrane. We have also given the position assumed 
when these membranes are inflamed, but more particularly 
when effusion has taken place into these cavities. 

Inflammation of this membrane is often but the first 
step in the destructive process that is to follow; therefore, 
it is represented as mmiing into the destruction, or rather, 
that the destruction is in consequence of the primary 
synovitis. 

Before giving the plan of treatment which we have 
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brouglit-to the notice of the profession, we will eomment 
upon a few points as they occur in the preceding pagea. 

Ill whut proportion, tliekiieeis affected. — The knee-joint 
ia said to be affected by inflammation of this memlirane in 
the proportion of three to one. The knee, in communities 
where the occupation of the inhahitanta would render them 
liable to traumatic injuries, may be much more subject to 
inflammation of this kind, among adults, but we have seen 
a far greater number of cases among children where the 
hip has been the seat of the disease, but disease of the Iiinj 
is much more common at the present day than formerly. T 

Extension of tJie ivfiammalioii, — The inflammation i 
said to extend from the bursa to the joint. This may I 
true in those cases where the bursa inflamed communicate 
with the joint. We consider it fully established, thi 
when disease ahovi a joint renders tlie movements of t 
Joint painf id, titat the Joint ia always liable to be destrc 
hj uninterru-pted pressure effected through the contracHo 
of the muaales parsing over it. They do this by prevent- 
ing the parts pressed upon from receiving nourishment, in 
the same way as a bed-sore is produced. This view waa 
first brought to tlie notice of the profession in a paper rei^ 
by us before the New York Academy of Medicine, \ 
1860. 

Office of cartilages. — In addition to their anti-frictioii 
qualities, we are of the opinion that cartilages perform a 
important function in preventing concussion. In this n 
spect they possess almost the qualities of rubber. Thia ys\ 
probably a more important fimetion than the other, as thfl- A 
surfaces of smooth bones would work together withoat 1 
fiiction, if lubricated with the synovial flnid ; therefore 
cartilage would seem to have some other function in tb( 
animal economy beside that mentioned by authors. 

Source of nourishment.— 'Y\\e destruction of cartilt^ k 
pressure takes place first upon its outer surface, and tbrt 
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extends downward and outward as the pressure ia con- 
tinued. Whereas, if it received its nourishment frora its 
outer surface through the vessels of the synovial mem- 
bfane, these vessels would be affected first by pressure, 
and when these were destroyed tbo parts below would be 
dead, because their source of lite was cut off. Again, it is 
evident that the synovial membrane does not cover parts 
subject to the severe pressure that exists between articula- 
ting surfaces, from the care that ia taken, by means of 
special contrivances, for the very purpose of preventing its 
folds from being caught between the ends of the bones. 
This would appear unnecessary, if the membrane extended 
over the whole articulating surface. 

It seems necessary to state that a large part of the aymp-; 
toms and the condition of joints given by authors are the 
result of the disease being allowed to progress, aided at th6 
aaine time hy the pressure from contraction of the miigcles. 
If our mode of treatment by contimied clastic extension 
were adopted from the first access of the inflammation, the 
effects enumerated would not be found. 

Rigidity of muaelea as a diagnostic symptom, — Stiffiiess 
of the muscles cannot be considered a diagnostic aymptom 
of rheumatic inflammation, as it occurs in all diseases of 
joints, in the hip, knee, and vertehrfe, etc., and may more 
properly be considered a symptom of some affection of the 
joints, rather than that of any particular form of disease. 

We have drawn this gloomy picture from authors of the 
effects of this disease, in cases primarily grave, or of others 
more mild, that have been badly ti-eated, that the reader 
may distinctly perceive what has been encountered by the 
practitioner, and what has been endured by the patient 
under the former plan of treatment, in order that he may 
the more fully appreciate the untold advantages arising 
from the mode of treatment we have practised for the last 



fifteen yeare. Well lias tlie latter been termed one of tbe'l 

greatest discoveries of the century, and, aa was remarked,.! 
during the diacuaeion upon morbus coxarius at tlie New J 
York Academy of Medicine by one of ita members, '*"if J 
tliere was no otber advantage arising from it, the relief ife'l 
affords to tbc pain would render it invaluable." As d©- i 
sirable as it is to relieve pain, and aa beneficent as it is in 
a general sense, it is nothing in comparison with the fact, 
that this treatment by " continued elastic extension" often 
saves from deetruetion every part of the joint ; and, when 
the constitution ia so extremely depraved aa not to admit 
of this result, it maintains the limb at its full length, keep- 
ing what may remain of the neck at or below the acetabu- 
lum, that, when the ulcerative process has subsided, a new 
joint may be formed, but little inferior to the original, 
and with a limb nearly of full length. This, although so 
gratifying and encouraging, is hut a part of the sum total 
of the blessings which this mode of treatment would con- 
fer, were it adopted frmn. ike first. 

"When " elastic extension " is properly applied — and when 
we use the word properly, we use it as covering a variety 
of circumstances ; for wlien improperly applied it may only 
aggravate all the symptoms, and prove a curse rather than 
a blessing — as wo said, when " continued elastic extension " 
is correctly applied, there will ensue perfect relief from 
pain, follovfed, in from one to three days, by a great dimi- 
nution of the soreness and tenderness. As a consequence 
of this freedom from pain and tenderness, tlie appetite im- 
proves, tlio patient obtains quiet and refreshing sleep, be- 
comes clieerful and hopeful, in short, begins to enjoy life 
with a new zest. 

With this result aa a consequence of our mode of treat- 
ing this disease, what is. to destroy life ? It directly affects 
no organ whose function is essential to life. The suffering 
ia relieved, and there need not be sufficient discharge, even 
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in the worst casea, to exhaust the system ; the appetite re- 
turus, and ordinarily the power of asBiinilating the food. 
Again, we inquire what there is in a case- of morbus coxa- 
rius, or in the ulceration of any of the joints, to destroy 
life, when the treatment by " continued elastio extension" 
13 practised from the commencement? We can see no 
reason, neither has our experience, covering as it does a 
period of many years, presented a single instance to lead 
ns to doubt this conclnsion. We tliink the time is not far 
distant when om' professional brethren will fully agree 
with the statement we made in 1860, before the Academy 
of Medicine of this city, viz. : that a patient ought never 
to die from "the direct effect of either morbus eoxarius, 
white swelling, ulceration of the vertebrse, or of any other 
joint. 

When we contrast the loss of Hfe, the almost intolerable 
suffering, running often through a, period of years, the 
shortened, contracted limb, with an iniraovable condition 
of tlie hip-joint, the unnatural movement of the body in 
walking, rendering Jocoraotion fatiguing, not to mention 
the mental suffering arising from possessing so disagree- 
able a deformity — when we contrast all this, we repeat, 
with the certainty of life, the freedom from pain, the en- 
joyment of almost every thing that goes to make life pleas- 
ant, the recovery with a limb of full length, normal in 
position, a joint that performs all its functions, and the 
consequent freedom from the mortification attending an 
unsightly deformity, we can begin to appreciate the advan- 
tages and the blessing conferred by the introduction of the 
treatment of this chiss of diseaeea by " continued elastic 
extension." 

The treatment of simple synovitis, in its earliest stages, 
by extension, is aa imperatively demanded as at any later 
period, and relieves the pain as effectually. It haa been 
stated by some professors in our colleges, and by others, 



no 



STTTOTinS. 




OaX tfak BK>de of extoBicia vac of an »lvsiit^;e be^tn 
diortcaii^ had Uikam phecL We widh to correct thi^ 
enor, and to ilaCe bkmi >a y |j fi a t/? y, diaK eoatiiLiietl elas- 
tie ciUnakm u agfUtmJU wut ««jy fe qm^nfiic, AwC <0 «fi 
«tf<r&MM mvUm tit ryiirff/ cW wrf on/y OorK, &«< 
MAca^Mrtr alMrt ar m tftf aiJ ei a Ay i^ mjoimt ore •» jwm- 
frntrntit • tiptlAiimdindmttbUdatJmiUtmotiQmiw, 
eTlamomtktmUhafptitJ,f>ra0 rmaom^Oai tJU ^n»- 
amn twirled ^if At watadmitk i^ Uinf Amjvimt aw^vwifaw 



To iDnatnte ^ itfcT afiaded by tbe a^Gcatioa of 
ocaitiiwed dartie rrtwwinn bi Ae aoifeB Mage afsyatrntk, 
we pve tfae bBve iag caae : 

In Fdmaiy, 1861^ ve ««e called in eooncil to the 
daa^tterof lb. &; her age, fii^Aeat; gEnsal health had 
heett good ; wis attendbg lAooL She remarked to her 

EinotheroBeBMinin^.as Abmw leadr fcr achoc^ that her 
hip pained her, and that il had pained ber the prerkioi 
luomi&s. tt ir«£ sot enfficMBt, hoaever^ £v ber to sd^ 
gcst OaviBg at home. She walked to scbool as osoal, 
viAont Uu^Mi^; dw pam raetiniied to moeaae bo nptdl; 
that at BOOD dte was seat hone ia a earro^, being naable 
to mJk. The ftmib' phjaciaa w^ eaBed. and applied 
eoonter-irritatitai, and admiaisteRd some medlctnes. The 
pain and lendenes iDcrcMeed tapidlr, deprivii^ her of 
ek^; the limb becaaie Aexed deee to the bodr, and ad- 
daeted. There beii^ no impionsaent, or mitigatioD of 
the pain, ttter a few dais a proaiiaeat snigeon was called 
in couacil ; he fiirabtT' stia^htened the Hmb, the operation 
prodnctog iatuee agoor. Oa the tenth liav from the 
attack we vere caDed. At ti& time &he was sofferii^ 
intensely, had been nnable to obtain any rest, altboaghshe 
had received the i^ht prerioos e^it giaios of pore f^inm. 
"We applied the adheei-re straps, and while the wei^t 
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waa being attaehed to the cord, we made extension with 
the hand; she ceased her complaining, and when the 
weight was adjusted we went to her to inquire liow she 
_ felt, and found her so soandly aeleep that onr voice wonld 
not wake her. The reUef from the most intense suffering 
was immediate. 

The whole region of the bip-joint was very mnch swol- 
len, excessively tender, and perfectly intolerant of motion. 

We directed a succession of enaall blisters to be made, 
witb tlie chlorid. hydrg. corroa., of the size of a dollar, 
and continued them until there was a slight effect upon the 
mouth, though this was not our intention, and we always 
dialibe to see it. 

The inflammation had advanced so far tliat it was some 
months before she entirely recovered, but eventually did, 
with a good joint. The probabilities are tliat, without 
this mode of treatjnent, she would have run through all 
the stages of morbus coxarius, eventuating in a shortened 
limb, and fixed state of the joint, if she escaped with her 
life. This result was prevented by the extension separa- 
ting the impinging surfaces, and preventing their destruc- 
tion by pressure ; it is probable, however, that in this case 
the treatment had been delayed until a certain amount 
had been accomplished, for the limb had the appearance, 
after the active inflammation was subdued, of a ease of 
morbus coxarius. 

We have never found any external application to equal 
this preparation of mercury, but it must be applied liber- 
ally. It generally expends its force locally, producing 
rapid absoi-ption of any effused fluid, aud at the same time 
allays the inflammation. 

This application will seldom affect the mouth, if apphed 
(luriug the active stage of the inflaunnation. 

Tlie constitutional treatment, we have given more fully 
under the head of morbus coxarius. 
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MORBUS COXARIUS. 

So madh has already been written itpon this subject, . 
and BO many have souglit to establish popalar reputations 
by erecting beacons along tliie path of science, tliat we 
hesitate, and would not enter npon its consideration, ex- 
cept to vindicate our priority to the discovery of the tme 
pathology of tbia disease, and also the only correct prin- 
ciples of its treatment. 

We have given to the profession at large jmnnwjJaJfo 
principles, which govern all diaeaaes of the joints, and 
their treatment, hoping that every well-informed physician 
and enrgeon could apply them, and wonld, at the same 
time, eheerfally acknowledge from whence they were de- 
rived, and give us the credit. 

In this, however, we Lave been somewhat disaj^tcnnted. 

Almost all who have applied the pnnciples we h&ve 
laid down, although perhaps under circumstances not ^ax- 
ticularly described by us, have claimed the entire credit, 
and reported their cases as thongh the application of our 
discovery in a modified form gave them a right toitB origi- 
nality, instead of the application or modification of it . 

In diseases of joints, we were the first to point out, as 
an always-present factor in their destruction, the existence 
of unremitting pressure, aa effected by contraction ctf 
muscles passing over the joints, causing constant forcible 
apposition of the surfaces within the joint. 

This is a general principle, appertaining not only to the 
hip, bnt to all joints similarly afl'ected. 

The application of this universal principle should guide 
us in any joint affection, whether the disease be internal 
or external, as soon as the disease renders the movementa 
of the joint painful. 

When this fact was fully established in our mind, we 
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were led to seek the teat way of counteractiug the con- 
traction of the muscles, and soon came to tlie concluBion 
that a constantly acting force, however moderate, muBt 
eventually weary muscles, by giving them no respite. 

We adopted the weight, as applied by means of the 
cord, pulley, and adhesive strips for this purpose, when the 
patient was confined to the bed or couch. This answered 
the indication perfectly, relieving all pain and constitu- 
tional disturbance ; enabling the patient to enjoy his days 
free from pain, and to rest quietly at night, to relish his 
food, and to be nourished by it — in short, it robbed the 
disease of all its terrors. 

It soon became evident that, if this principle of contin- 
ued elastic exteiision eonld be so applied as to allow the 
patient to walk and ride, and take out-door exercise, we 
should not only add to bis comfort and happiness, but it 
would aid in invigorating the system, thereby enabling it 
not only to resist the disease, but to repair the injury 
which might already have been inflicted. 

With this object in view, we invented originally a 
wooden splint. With this, the extending power was regu- 
lated by altering, by a strap and buckle, not only the peri- 
neal band, but the band attached to the adhesive strips 
at the bottom. This we used a year or two, and substi- 
tuted for it one made of corrugated steel (See Cut No. 1 
of Splint), with double lever or elbow-joint. In this the 
extending force was regulated by altering by a strap and 
buckle, the same as in the wooden splint, with the addition 
that, by means of the joint in the centre of the splint, the 
siirgeou could shorten it, so as to render the straps more 
easily adjusted ; and when brought into a straight line, 
sufficient extension being made, the position of the splint 
was secured by means of a steel slide. 

This constituted a very simple and effective instrument, 
embracing all the principles indicated, for the succeEtefiil 




treatment of the pathological condition of the joint ; and 
all alterations which have since been made have been 
simply modifications, without in any way afl'ecting 
principle we ortt/inalli/ iiuiiiiuied. 

This laat-mentioned splint was made in 1855. 
Since then we have made about twenty different moi 
cations, all babied upon the original principle. 

All these different appliances maintained continued elas- 
tic extension by means of an elastic perineal iandl, over- 
lapped by an inelastic hand, so arranged upon the patient, 
that when extension is made upon the limb, and the elastic 
band is etretebed, the inelastic band, being tense, prevents 
the instrument from yielding, when more pressure upward 
is applied to it than the elastic band can resist ; were it 
otherwise, the head of the femur might be forced higher 
up into the socket, by the weight of the patient coming 
suddenly upon tlie affected limb. This inelastic hand acts 
as a safeguard, effectually preventing the parts of the joi 
from impinging upon each other. 

The tirst splint, as well as all my modifi cations, admi 
of free motion of the diseased joint, but rigidly exclni 
aU friction of the diseased surfaces within the joint, ui 
each other. 

This we consider the essential element in the treatment' 
of the disease under consideration, viz. : motion without 
friction, for no portion of the anatomy requires motion to 
maintain integrity more than the joints, and the 
could scarcely be more unendui-able than that occasioned 
friction of the surfaces witlin the joint when those enrfa 
are in the .condition characteristic of morbus coxariuB, 

Most of the modifications of my instmment, made by 
others, have no guard in the form of a second inelastic 
band in the perineum. Not understanding its ohji 
they leave it off in theii- alterations, thereby leaving 
head of the femur liable to be forced against the npj 
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portion of the acetabulum, whenever, from any cause, more 
■weight is thrown oil the elastic perineal band tlian it can 
rraist, as might happen to the patient in making a mis- 
step. 

Again, many of them, not anderstanding tliat motion 
without friction is important to a healthy condition of 
joints, apply, with their instruments, a strap around the 
knee in this affection, and attempt to confine the whole 
limb, in conformity with the old idea, which so long 
governed the medical profession, of obtaining perfect rest 
of the injured or taberculous articulation. 

We also introduced the use oi twilled goods for spreading 
the adhesive plaster upon. The twilled material yields 
moderately in every direction, upon the plan known among 
dress-makers, who cut plain woven goods biasing, when 
desirous of warping it into certain irregular shapes. The 
twilled material allows the plaster to adhere to an uneven 
surface, and when extension is made at the free end, the 
plaster yields only siifBciently to distribute the draft equally 
throughout every part of that portion attached to the skin. 

Again, we first made known to the profession that the 
plaster should be kept until the oil entering into its com- 
position has become a resin, by oxydation ; otherwise, if 
the plaster is applied fresh, particularly in warm weather, 
thp oily secretions from the akin will unite with it, and 
soon will render it so soil and unctuous that it will slide 
off. When oxydized, this will not occiu-, and when once 
adherent to the skin will hold until the epidermis is loos- 
ened. We have Lad it remain on a patient seven months. 
To apply this old plaster, it should be lightly touched with 
spts. turpentine, making the surface slightly adhesive, 
or it can be heated very hot and applied when it is so far 
cooled as not to biu-n ; but, in whatever way it is first ap- 
plied, it should remain on two or three hours, with the 
patient warm in bed, before any traction is made upon it. 
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We wpre tlie firat to make and use a splint which allovs I 
of extension being made from the thigh onlj, and have a 
ased it in cnaea from puberty upward, but we prefer tiia i 
longEpIint, with the exception that it done not admit of flex- i 
ion at the knee in Bitting and in ascending and descending I 
stairs. It will be noticed that our inyestigations have ex- ' 
tended to the minutiffl of all that pertains to the treatment 
of joint diseasea by continued elastic extension. The plan 
was ao perfect in its details long ago, that one medical re- 
viewer remarked that ''it had not yet been improved upon." 

We can see no reason for dividing the progress of thii; 
disease into first, second, and third stages. We conld^ 
with as mucli propriety say that a burning building shoald 
be described by the first, second, and third stages of the 
conflagration. If it is meant to describe the stage of the 
disease, it does not do it. For instance, it is spoken of a 
a separate stage when the limb ia much shortened by lo« 
of support at the joint. One case may shorten becauf 
the head of the femur is destroyed by ulceration, 
another ease, the head of the femur may be separated h 
necrosis. In another, shortening may take place from d 
Btruetion of the upper portion of the acetabulum, with bal 
slight, if any, disease of the head of the femur. 

It is evident, therefore, that the stages described hf- 
writers give us no definite idea of the actual status of tjidl 
disease ; nor can we appreciate any advantage likely ttffl 
accrue, in a practical sense, from such subdivisions, for th9>l 
reason that onr treatment is equally applicable to evei 
period of the disease, and should commence with its f 
symptom, and terminate only, months after the disap- 
pearance of all pain and tenderaeas. It is important tijl 
continue our plan of treatment thus long after the suIkJ 
sidence of all nneasiness locally in the joint, in order thafel 
the parts wliich hare recently healed may be allowed time'l 
to perfect their organization, and become, ao to speak, f 
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BolidLSed, and competent to Bustain the ■weight of the 
body in the act of waiting. 

In cases of ulceration within the joint, tlie pai-ts, after 
healing, are in a condition somewhat analogous to recently 
healed ulcers exteriorly, and the cicatrices covering the im- 
pinging surfaces of the cavity of the joint are like the cica- 
trices of Bnperficial ulcers, as regards their low atate of 
vitality from limited supply of blood-vessels. Cicatrices 
within the joints are much longer forming than in the 
skin and cellular tissue, and their powers of resistance 
being naturally feeble, they are more liable to be affected 
by the premature application of force and friction, than in 
the original onset of the disease. When this revival of 
disease within the joint does take place, it is liable to take 
on a suppurative form, the new cicatrices breaking down, 
and being resolved into pus, which accumulates in ab- 
scesses within the neighborhood of the joint. 

A case under treatment may, perhaps, have exceeded 
our expectations by the rapidity of the recovery, the limb 
being at its full length, and the motions of the joint perfect, 
when, after a few months, the inflammation is rekindled 
within the joint by excessive exercise of the parts, aided, 
perhaps, by exposure to cold. 

At this time, if the disease is not subdued at once, it is 
very liable to produce suppuration in a few days. It acts 
like a traumatic injury to parts imperfectly organized. 
"We see something of a similar kind sometimes happen to 
the granulations of a superficial wound, from some change 
effected deleter iouely upon the system, resulting in alough- 
ing of the granulations. 

Some years ago we stated before the Academy of Medi- 
cine of this city, that a patient ought not to die from the 
advance of the ordinary disease of tlie hip, knee, or vertebri». 
"We now go further, and say that they not only ought not 
to die from these affections, but that they ought to recover 
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witliout deformity in most caaea, and in all, with 
Blight, if Bnbjected fi-oin the fu-st to treatment hj conti7irted 

elastic cxtetisiou. 

Why should persons die with ulceration of the joint, 0, 
during the whole progress of the disease, they are placed, 
through the means of proper apparatus, in a condition in 
which they are absolutely five from pain, and all conatUu- 
iional duturhance, and in which they can eat, drini, Bleep, 
and enjoy life as well as the hest, with the slight exception 
of perfect locomotion ? The same ia true of Potts's diseE»e 
and white swelling, those diaeases which heretofore have 
heen the dread of both patient and physician, but now 
need occasion apprehension principally on account of the 
length of time required for their cure. None but a patient 
and bis attendants, wlio have gone thi-ough the trials of a 
case of morbus coxarius under the old regime, can appre- 
ciate the change for the better which our mode of treat- 
ment has effected. Dr. Gurdon Buck, of this city, re- 
marked at a meeting of the Academy of Medicine, " that 
if there were no other advantage, the relief to the suffering 
rendered it invaluable." The use of one kind of splint, or 
another, haa nothing to do with our discovery of the great 
fact that joints were being constantly destroyed, when dis- 
eased, by the pressure produced by contraction of muscles, 
continually holding the diseased surfaces in apposition, 
and keeping up friction as well as strangulation of the 
nutrient vessels distributed on the diseased surfaces. The 
remedy naturally grew out of this discovery, and both 
were iirst given to the profession by us. It is unjust for 
any person because tb«y modify the splint, or some of its 
details, while at the same time they retain the iirinciple, 
therefore to claim that the whole discovery belongs to them. 

Dr. Lewis A. Sayre, of this city, in a paper read before 
the American Medical Association, at New Haven, Conn,, 
in May, 1861, claimed all the principles as his own, but 
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was compelled, by the indignation of the members, after- 
wards to introduce into bia pnhliohed paper a deBcription 
of my splint, with these words : " Br. Davis was the first 
to introdtitje a splint involving theae principles," while at 
the same time there was under the cut of my instrument, 
as given by him, the following: "Dr. Davis's splint, aa 
manafactured by Otto & Reyndera, since 1855" — six 
years before the reading of his paper. 

We have said that the treatment by " continued elastic 
extension''^ ia apphcable to all stages of disease of Joints, 
from the commencement of inflammation to the destruc- 
tion of the head of the femur, and the burrowing of 
matter in every direction about the joint. Even when 
there is necrosis of the head of the femur, we think it best 
to trust entirely to unintermitting extension, keeping the 
limb at its full length, and to wait for the absorption of 
the necrosed part. We know the majority of surgeons 
will disagree with us ; that they will say, " Open at onee 
and remove the dead bone and allow the parts to heal." 
Were this all there is of it, it woidd be very good ad- 
rice. But let any such surgeon have a child of his own 
thus situated ; then give him the ofier of an operation, 
and the even chance (for such are the statistics) of a fatal 
termination on the one hand, and on the other the slower. 
process of absorption or disintegration, with a moral cer- 
tainty of recovery with full length of limb and a service- 
able joint, and we think he will not be long in choosing. 

It should be rtimembered that, with our mode of treat 
ment, the child does not suffer pain, and hardly any incon- 
venience. We have not the alternative, as formerly, of an 
operation, or death by the slow process of exhaustion from 



TENOTOMT. 

If the principle we have discovered is true, and of this 

there can be no shadow of doubt, that the soft tisanes can 
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be elongated bj tbe interBtitial deposit of new materia 
when such tissues are kept unremittingly tense, by ext^ 
sion effected niecbanically, then we are never UTider t 
necessity of dividing any auch tissues to secure the res 
titnt. of parts deformed by their contraction. Hence, 
a rnle, we gbould never divide tendons. The doctrine ii 
culcated in one of Dr. Sayre's reports, that in certain cai 
of morbns coxarins " continued elastic extensitm " 
applicable until tlie contracted muaeles are divided, 
false and founded on ignorance of the meclianieal app] 
cation of the principle applicable to the cases he citea ti 
prove bis asaertion, and only shows the absurdity of i 
person undertaking to explain something he does na 
understand. 

The author of the doctrine mentioned illustrates : 
theory and attempts to prove it by citing casee of morbi 
coxarius where tJie femur was fif.xed upon the i 
contraction of tlie flexor muaeles, and states that if yw 
make extension you increase the pain to an extent unei 
durable to the patient, which is all very true as far a 
But let us see why auch is the case. It i 
be noticed in 
accompanying > 
that the lai 
psoas niagnus tiQ< 
iliacuB intemnsmii0| 
cles arise from tl|j 
pelvis, and are i 
serted into the smtd 
trochanter of tij^ 
femur ; that the pri 
eipal office of thes 
muscles is to flex tb^ 
fem.ur upon the pelvis. In the case under eonsiderationj 
these muscles are contracted, and perhaps actually short 
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med. Now, if yoit attempt to extend tlie limb by pulling 
in the direction of the body, as illustrated in the cut, the 
head of the femur must be pressed up with a proportion- 
ate force against tbe upper surface of the acetabulum. 

This must necessarily give pain, the Bame as when' 
pressare is applied to the bottom of the foot, or to the 
knee. The muscles hold the femur at this point as if a 
fulcrum were placed upon the underside of the bone 
directly opposite tbeir insertion, but the muscles act at the 
Bame time and draw the femur in the direction of its shaft. 
If, then, pressure applied to the knee or foot, crowding the 
liead of the bone into closer apposition with the socket, will 
give rise to pain, is it strange that a mneh greater pressure, 
affecting the joint in the same way mechanically, should 
give rise to pain insapportable ? This conclusion is veri- 
fied by the fact that if you make extension in the same 
ease in a line with the shaft of the femuj, you not only do 
not produce pain, but you relieve what pain previously ex- 
isted, as the conseq^uence of contraction of the psoas and 
iliacua dragging the head of the femur forcibly against 
the acetabulum. 

When the extension is applied in the direction of the 
shaft, you do not use the hone as a lever, prying over 
the fulcrum (contracted muscles), forcing the head up 
against the aeetabnlum. It is evident that it is not the 
elongating of the muscles that gives pain, as the author 
supposed, but the pressure effected by the direction in 
which be erroneously applied the extension. 

In case the knee is the joint affected, and the limb is 
permanently flexed, the same mechanical law will apply 
as pointed out in the case of the hip ; and in fact, this is 
true of all joints — the extension must be made in the di- 
rection which will overcome the resistance of the con- 
tracted muscles, and serve, at the same time, to separate 
the diseased surfact^ within the joint. We usually apply 
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a neigbt of tliree or four ponnds in the caBO of a child £ 
years old. 

If the limb is swollen and tender about the joint, \ 
wo HBO a lighter weight at first, say one and a half p 
gradually increasing as the surroundings of the joint be- 
come elongated, and the tenderness abates. There is one 
rule by which we may know that the weight is not suffi- 
cient in a given ease, viz., if the patient etarts and cries 
out in his sleep. The weight is then not sufficient to effect 
separation of the diseased surfaces, by wearying the coifc 
tracted muscles into relaxation. 



LOCAL A\D C0S3T1TDTI0NAL TREATMEST. 

In the inflammatory stage, before ulceration or suppui 
tion has taken place, counter-irritation, if done with thf 
proper agent, will he advantageous. According to oifl 
experience, no article equals, in its good effects in synovitil 
the hydrg. chlor. cor. It acts as a specific as nearly i 
any remedy in any disease. In cases of inflaramatiou c 
the BjnoHal membranes of the knee, for instance, we ap 
ply a cloth kept wet witli a solation of the above, in the 
proportion of five or six grains of the cor. sublimate to an 
ounce of water, and continue it until the peculiar eruption 
makes its appeai-ance ; then discontinne the wash, aiidl 
bathe the part with tepid water, to free the skin of adhfl^ 
rent mercury. 

When the inflammation is acute, there will be no dai 
of salivation from the application, but, if the case is chroni^l 
the same application might affect the mouth. After thia'^ 
acute stage, we apply the mercury in the form of an oint- 
ment. Cut a hole of the size of a nickel cent, or a little 
larger, in a piece of adhesive plaster, and apply it to the 
place, and fill it with the ointment; then cover it with 
another piece of the plaster. This secures it fix)ni spread- 
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ing. Keep it on until the epidermis is considerably disor- 
ganized, Tliia can be repeated about every third day. 

After the first active inflammatory stage is passed, and 
ulceration or suppuration threatens, or is taking place, 
then we should devote ourselves to building up and in- 
vigorating the general bealth, by placing the system in 
the highest state of vitality admissible — by which we most 
effectually counteract and prevent the destructive tenden- 
cies within the joint. 

Ilere allow me to cantion my professional brethren 
against relying upon alcoholic atimulants for this purpose ; 
not but that a certain quantity may increase the appetite 
and the powers of digestion. But it is a great mistake to 
suppose that the administration of this kind of stimulus 
in large quantities will build up the patient's health. 

Stimulants in chronic diseases never do good any further 
than they promote digestion and assimilation of food. 
Our dependence must be upon nutritious food, efliciently 
digested and assimilated. In selecting tonics, it is impor- 
tant that we take those that affect primarily the nutritive 
system. Quinine is considered, by moat of the profession, 
one of our most efficient tonics ; yet it is one we seldom use 
in these cases, because we think its effects upon the nutri- 
tive system are secondary. The tincture of the bark has 
a more direct effect upon the nutritive functions than 
quinine. Our favorite prescription is a combination of the 
tinct. cinchona comp. with the tinct. nus vom,, three parts 
of the former to one of the latter. Dose, a teaspoonful 
four times a day, "When there is great prostration and a 
profuse discharge, we give a pill containing three-fourths 
of a grain of estr. nux vom., with one-fourth of a grain of 
cliys. nit. argent. This should be given upon an empty 
stomach, with a swallow of cold water. When there is 
diarrhcea, some preparation of opium may be combined. 

The tinct. nux Tom. and the extr, are both tonic to the 
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nervous system, ob well as to the nntritive, and tliereforq 
possess & double advantage. We never use the alkaloid o~ 
the nux voin., because we consider it much inferior to th( 
tincture and extract in its tonic properties. The doses n 
tionedofthenux vom. are the minimum for an adult, 
ebildren, they must be proportionately leas. Most ph 
cians have their favorite remedies for certain purposes ; \ 
mention ours, but would particularly enforce, as the result 
of our experience, the importance of treating all forma of 
ulceration upon the general principle of restoring the sys- 
tem to the highest attainable status of vitality, and this is 
to be accomplished through the assunilation of sufficient 
nutritious food. 

Meals should be served regularly and punctually, Ji 4 
the patient is in the habit of having his dinner at 1 p. ac^J 
which is the proper time, he should not bo kept waitingji 
for the stomach, from habits of punctuality, acquires t 
habit of secreting the gastric fiuid in anticipation, 
were, of the coming meal, and, if it is delayed, the gastr 
fluid is apt to irritate the stomach and pass into the dui 
denum. When the meal comes thus behind the usiu 
time, the gastric fluid, designed to perform an importanti 
part in the work of digestion, has passed from the stomac' 
the patient takes tlie food with a loss of appetite, it is notfl 
digested, for the reason mentioned, disturbs the systen^J 
injures the appetite for the next meal, and, if a snecessioa I 
of these circumstances occur, the patient will very likely I 
be made sick, very much, perhaj)8, to the surprise of his I 
attendants and physician. 

We liavc very frequently had patients placed under our 
charge that were in this condition, and, by enforcing ri^dly 
the rules we have laid down, they would soon be able to 
eat and assimilate a large amount of food, and this with- 
out the aid of medicine. 

We debar our patients aU candies, eweetmeatSj anda 
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even fruits, between meals. The habit of giving sick chil- 
dren candies is most pernicious. It will be remembered 
that patients with this disease are to be put in the highest 
possible state of vitality, therefore, not even the most tri- 
vial thing should be allowed to interfere. If the patient is 
a child, it ia well to give hhn an associate during meala, 
and let both be under the care of a cheerful nurse, who 
devotes her time during the meal to cheerful, amusing 
conversation. Avoid, if possible, for the patient a dark 
room — sunlight is one of the recjuiaitea of health, beside the 
mere fact that it renders a room pleasant. 

It is not well to inform patients what they are to eat ; 
for the same reason, it is not well to make eating a subject 
of convereation. 

There are, not unfrequeutly, among patients suffering 
from chronic disease, " cravings " of the appetite for some 
particular article of food; and although it might seem im- 
proper to gratify this desire, yet it should not be altogether 
overlooked. This " craving " should not bo confounded 
with a mere wish on the part of the patient to please the 
palate. The latter ia a seeking for a gratification, while 
the former is a call to supply a want felt by the system. 
The eravmg for acids, which some patients experience, is 
generally an evidence that nature requires them. We 
have found in these eases that the tr, fern mur., in com- 
paratively large doses, is beneficial. Dr. Andrews, of 
Chicago, has given an able paper upon the use of this 
article, which was read before the American Medical As- 
sociation for 1861. 

If abscesses form and are opened, they should be injected 
with the cblorido of soda. This we have found the beat 
article for the purpose. The effect has been to close the 
walls of the abscess, down to a small sinus for the escape 
of matter from the joint. If the extension is constantly 
applied, and sufficient to separate the diseased surfaces, 
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and the system responds to the invigorating plan of treat 
ment, we may exj>eet tliat an abscess tliat is not near the 
surface will be absorbed ; if it is so near the surface as to 
aSect the skin, it should be opened before the skin has 
Buffered to such degree that it will slough even after the 
abscess is opened. We have seen eeveral square inches of 
surface exposed, from delay in opening an abscess. A 
compress may be applied after the injection has been 
evacuate(L 

We have never seen any unpleasant symptoms follow 
the simple opening of any abscess, when onr patient had 
been under treatment a short time. We avoid thrusting 
the linger into the opening, for the purposes, as some sur- 
geons do, of exploring. Kurgeons seem to forget that the 
finger acts injuriously, as would any other foreign body, 
and that the flesh of a person reduced by hip disease ia in 
that low state of vitality, that it is readily induced to take 
on alow grade of inflammation, and thus yield what little 
vitality it has. 

We speak from observation, and in every case where the 
abscess was simply opened, injected with water, using but 
slight pressure to remove the matter or the water, and 
then injecting the cldoride of soda, the abscess has closed 
np without any constitutional disturbance. On the con- 
trary, in several cases where efforts were made to ascertain 
the condition of the joint by thrusting in the finger, ery- 
sipelatous inflammation in some instances, and severe con- 
stitutional disturbance in all, has been the result. 

We give a single case of morbus coxarius, to illustrate 
the beneficial effect of our mode of treating the disease : 

It will be understood that this case had been treated in 
the usual way for three years, and when it came under our 
care the disease had nearly destroyed the patient; she 
could have held out only a few weeks longer. It waa 
remarked by a prominent surgeon, after examining a severe 
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caseoftbe disease which we bad under treatment, tliat such 
cases illustrated the advantages of our treatment far better 
than those that were slight, for by the old plan such cases 
all died. 

Hattie E., age seventeen; atrumous constitution; had 
lost all ber teeth by decay ; had morbus coxariua of the 
right hip ; came under our eare July, 1860. 

Three years previous, the disease manifested itself by a 
slight lameness, some pain, with a feeling of stiffness about 
the joint. She would at times so far improve aa to appear 
to be recovering ; then there would be an exacerbation of 
all the symptome. The disease followed this paroxysmal 
course, until slie came under our care, and was subjected 
to treatment by extension. 

Each exacerbation left the patieat worse than before, and 
she became very raucb emaciated, with countenance hag- 
gard, anxious, and expressive of great and continual suffei^ 
ing; appetite was very poor; pulse feeble and rapid, with 
hectic fever and night-sweats. 

She had taken opiates freely, yet obtained but little 
rest. Her general condition was very discouraging. 

She lay upon her back with both limbs drawn up, and 
supported in that position by bolsters, the letl limb being 
nearly as painful, from eoniineraent, as the other. The 
right limb, about the hip-joint, was swollen very lai^e ; 
superficial veins prominent; iluctuation distinct, though 
the matter was deep-seated. Her position had not been 
changed for some weeks, any such attempt causing an 
agony of pain. Her right limb was apparently an inch 
shorter than the other, but accurate measurement could' 
not be obtained, in consequence of their flexed position. 

Applied elasiio extension, without changing the angle 
of the limb at the pelvis, an important consideration, for 
reasons elsewhere specified. 

There was immediate relief to the pain as soon as the 
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extension commenced. So perfect wna it tliat she slept all 
the ensuing night ; the countenance lost its expression of 
anguish. 

. extension being continued -without intermission, 
ixion was soon overcome ; the swelling diminished 
, the tenderness abated, and the joint soon 
Ilowed of free motion. 

The appetite improved, and a steady increase of flesh and 
strength ensued. 

Counter-irritation with the solution of corrosive subli- 
mate was used about the joint, and evidently promoted ab- 
sorption to a considerable extent, or at least in conjunction 
with the continued elastic extension, arresting the further 
progress of the atscess within the joint. 

Our splint was used during the day, after the tenderness 
was removed and the limb straight. It was kept on sa 
long as it was comfortable, and then exchanged for the 
pulley and weight. "VVc will mention here that ahont four 
pounds weight was applied to the limb at first, and in- 
creased in a few hours to eight, and eventually, up to 
twelve pounds. 

After several months, the abscess opened in front nearly 
opposite the joint, but very little pus escaped. 

The sinus remained open, discharging perhaps a small 
teaspoonful during the twenty-four hours. 

AfVer several months, a fragment of bone presented itself 
at the opening, and was removed by the patient ; it was a 
scale of bone as large as one's thumb nail. 

The sinus remained open a full year, and she frequently 
in the mean time detected gritty particles in the discharge. 
The splint has been worn constantly for four years, and 
there has been a steady improvement up to the present 
time, July 5th, 1865. 

Her condition now is as follows : 

There is no perceptible difference in the size of the 
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limbs, and the wliole system is ■well nourislied, she having 
been in nninterrupted good health and is remarkably 
fleshy. 

The afl'ected limb ia fi-om one-third to one-half an inch 
shorter than the other, with free flexion and extension, but 
not a normal degree of freedom in adduction and abduc- 
tion, whieli is probably due, to a great extent, to want of 
exercise of the limb in these directions. 

She can support her entire weight upon the limb, and 
can walk without a cane, but, as a matter of prudence, 
generally uses one, but does not always support herself 
upon it in walking. There is every probability that 
she wiU recover so aa to walk without any lameness. 
The head of the femur was, without doubt, destroyed, leav- 
ing only the neck to form the articulation with the ace- 
tabulum. 

When it is remembered how unpromising was the con- 
dition of this patient when placed under our care, the good 
which may bo accomphehed by perseverance in our mode 
of treatment is most strikingly illuetrated. 

The objection may be raised, that so long a time was 
consumed in the treatment ; but this will be found moro 
apparent than real, when we take into consideration the 
fact, that after perhaps two months, or ten weeks, she was 
able to sew and do many other light duties compatible 
with sedentary life ; she being, during the long lapse of 
time, free from pain and in the enjoyment of excellent 
health. After the first year she required no surgical at- 
tendance, and has been sick only once for a short time, from 
some other unimportant cause. 

As a reward for her faithtiilnesa and perseverance, she 
has a limb which is almost perfect in its functions, whereas^ 
by the old method of treatment, she would have been in 
imminent danger of losing her life, and, if she had recov- 
ered, the limb would have been from two to five iuchea 
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shorter than its fellow, and prohal)ly fixed at the joint at s 
greater or lesa angle with the body. If she had been un- 
der the nEsoic treatment by exsection, and had escaped 
with her life, there would have been no comparison in the 
usefulneas of the limb ; it 13 the favorable result of our 
treatment in these bad cases, that decides us to prefer this 
mode to that of exsection . 

Description, of apparatus. — The apparatus, by ineane 
of which my treatment embodying the principles advo- 
cated in this paper can be carried into effect, is simple and 
easily explained. 

It must be borne in mind, that I have already said that 
the essential parts of the apparatus are, means of exerting 
an elastic, continually extending force on one side, and a 
resisting counter-extending one on the other. 

The modifications it undergoes to adapt it to the various 
regions of the body, every physician can readily understand. 
I shall describe particularly the splint as applicable to the 
hip joint. Reference to the wood-cut (Figure 1) annexed 
will further aid the reader. 

Pig. 1. 




An elastic perineal band {g in the figure) really consti- 
tntea the extending force j adhesive plaster strappin 
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around the limb, concentring at & point a little above the 
external malleolus, tbe eounter-esteuding power ; while a 
metallic splint (5, c, d, e) is stretched between these, and 
enables them to fulfil the indications proposed. 

The splint is composed of four parts, viz., an upper or 
jjelvic portion {a in the figure), a thigh portion (J), a leg 
portion (d), and an ankle portion (e). 

The thigh portion consists of a metallic tube eun^ed 
above {b), to correspond to the convexity of the thigh, and 
ending below in a short, straight piece, to which a long 
iron double- threaded screw (e), also hollow, is firmly se- 
cured. The leg portion is a straight metallic tube {d), 
closely investing the screw (o), and projecting but little 
beyond. It is attached to the ankle portion (e) in such a 
way that, in reTolving it, in order to lengthen or shorten 
the instrument only the screw investment with its nut is 
turned, while the antle portion remains unmoved. This 
ankle portion {e) consists of a triangular-shaped flat piece 
of metal, covered !iy a buckle (as seen in tbe figure). 

The pelvis portion (a) is more complicated than the 
others. A slightly curved strip of steel, hall' an inch or 
more wide, from four to six inches long (both the length and 
width varying according to the size of the whole splint), 
is riveted through its centre to the free extremity of 
the thigh portion, and admits of rotary motion. At one 
end of this strip of steel a buckle, and at the other the 
perineal band is attached, and the whole of it is well cush- 
ioned. The perineal band is formed of two bands (f and 
ff), of a leugtli, width, and strength varying according to 
the size of the apparatus and the circumstances of its ap- 
plication. One {f) is longer than the other and inelastic, 
being made entirely of strong cotton or linen webbing ; the 
other (ff) is, as it were, an oblong h^ of India-rubber web- 
bing (formed by sewing two strips of rubber webbing 
together) filled with saw-dust., obtained by sawing across 
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B of |MBe Tood <iiot Iragih w iee)^ tipped at each 

<ne of tk inplMtif ariibuig (saA as y ia nude 

l«f). Wldle Ac inside dwtie band keeps np the extensiao 

l.nq|nrad, the iodaatie WMtmi sdj wi^ik that exceeds tlie 

E#i»a>d n ^ Sam m then ^ffSed to die patieit. It is tliis 

KjKn^eaMBt that wibfa Oe vei^t of the bodj to be 

■Jbone withoat famoB, » ia wmlknig, and thax preTcnts in- 

1 JM17 &wn exeeaHTB mi^it or pr^eore opon the artiea- 

lii^i^ smCMS in cases of acddeot. Thus, foe in^tanee, 

■IIki head of the teaxar wonld, in walking, be violentlT 

KArast npvard, a» the daetic band voold vield to an in- 

I Oeased ve^t, were there no inelastic, nnyielding band 

■to piCTCOt it; y^ it is obrioae that this in^aetic \ 

1 does not inteHere with the pcedetennined amoant (^ 

^ hOo to be exerted hj the dastic oae. (This amoont 

extenaion is detemuned and isolated as follows : BncU^ 

the two bands Doe<iaaUj, «. e., let the loop formed bv the 

ontade band be Iraiger ihan that of the inside, and attach 

a we^t to the latter. Th-e number of potmdB ivqmsite 

to stretch the one loop to the exact laigth of the otherrep- 

lesents the amount of extending fijrce the instrument viil 

ex«t, when exactly thus battled, when applied npon the 

liroK 

I will add here, that the amount of extending foree 
ehonld be ascertained in evay instance before fastening 
the splint npon the patient; this anraont is not to be 
varied by altering, bv means of the screw, the length of 
the instrnment. bat bv adjusting the two bands.) 

I have found the mbber webbing, with napkin protec- 
tion to the skin, to be much gaperior to the rubber tabing. 
The tubing is seldom of tlie right elasticitv, and is more 
liable to heat and excoriate the skin than the webloag, 
for the reason that it does not absorb the secretions, nor 
sUow the air to come in contact with the akin. 

Mode of ap^ioition. — Cut from a piece of adhesive 
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', spreaa on twilled goods and kept until tlie oil en- 
tering into its composition has become oxidized, two strips 
from IJ to IJ inches wide, of the length of tbe limb from 
the pnbie to the malleolua, and two strips a little narrower 
in proportion to the others, but one and a half times as 
long. Fold about an inch and a half of one extremity of 
each of the first cut strips upon itself, .the adherent sides 
to each other, and apply one on the outside and one on the 
inside of the limb, commencing with the folded end about 
two inches above the outer and inner malleoli, and extend- 
ing it up in a straight line. 

The other two strips are applied spirally around the 
limb as follows : eommeuee on the lower or folded extrem- 
ity of the straight strip above tlie outer malleolos, and 
wind around in front and back, so that the two spiral strips 
meet in front, a little distance above the patella (as very 
well depicted in the wood-cut. Fig, 6). 



Fiff. 6. 



Fm. 7. 




Ke.xt, sew a piece of firm, hielaBtia (linen or cotton) 
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webbing, abont IJ incLes wide and from six to eight 
inches long, to the lower extremity of each straight strip, 
taking particular care to include in the attachment the 
ends of both spiral strips above the external malleolus- 
The limb is tlien closely and firmly enveloped with a com- 
mon roller bandage, from the foot upward (as shown in 
Fig. 7), the pieces of wehbing only being left outside free. 
Now buckle the ankle portion of the splint upon the ex- 
ternal face of the limb by means of the webbing; protect 




the skin of the groin and parts to be covered by the 
perineal band by a piece of old, soft napkin or table linen, 
several times folded aud sectired by a few stitches ; and 
having previously adjusted the two bands composing the 

* This form of Splint I first uaed in IS55. 
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perineal band, as mentioned, fasten the latter around the 
thighj always taking care to have tlie buckle on the pelvic 
portion of the splint in front ; the screw of the splint regu- 
lates its length, so that the required amount of extension 
can be secured, When all is correctly arranged, and 
proper extension made, the upper extremity of the splint 
should fall just below the crest of the ilium. 

We give cuts of several difi'erent splints that we have 
used, though they are but a small portion of the whole 
number we have invented, 

"No. 1, an elbow-joint splint. The 
joint admits of the splint's being short- 
ened during its application. When 
applied, it is secured straight by a slide. 
The amount of extension is regulated 
by the band and buckle at the bot- 
tom, or the buckles and cat-gut at the 
top. 

" No. 2, the same principle applied to 
the femur. 

" No. 3, the length ia varied by a key 
and ratchet ; the key performing the 
office of a cog-wheel. 

"No. 4, the key and ratchet, applied 
to the thigh portion of No. 2. 

Fig. 4. 
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ULCERATION OF KNEE AND OTHER ] 
JOINTS. 

We do not consider it necessary to devote mueli BpatM 
to the consideration of the patliology and treatment otM 
each joint Bpecifically, aa wo have given the pathology a 
the principles of treatment under the head of eynovitif 
and morbus coxarius, or tuberculosis of the hip-joint. 

The BUi^eon will understand that in all diseases in 
about joints, if such diseaso by any cause interferes or j 
vents motion, whether it be because the pain coi 
upon motion prevents it, or from any other reason, i 
joint 18 retained in an unchanged position, continued clot 
tic extension should be applied to overcome the eontractili 
force of the mnacloa, by which the joint is confined, 
contractile force of the muscles finds its resistance in thosq 
portions of the articulating surfaces of the joints that art 
in contact, varying according to the position of the limb. 
This uninterrupted pressure strangulates the vessels, aaS 
thus prevents the nutrition of the parts pressed upon, 
would appear unnecessary to state here that death follow 
to parts whose nourishment is cut off, yet these facts as £ 
fecting joints were never recognized by the profession nntS 
the publication of our paper upon the subject, read before 
the New York Academy of Medicine, in 1860. 

In accomplishing extension in disease of the knee-joint^l 
there is one point to which we would call the attentiott^ 
of the surgeon. In disease of the hip-joint, we make ex-1 
tension by the femur or by the femur and tibia bothj 
This mode of application will not be suflicient in diseasaa 
of the knee-joint, that is, it will not be sufficient to attacliS 
the adhesive piasters over the surface of the tibia and'.l 
fibula and then make extension, thinking thereby that wo\ 
are doing all that is necessary to separate the severalj 
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parts involved in that joint. This extension will perhaps 
separate the head of the tibia from the condyles of the 
{emvT, iutitwiUnot rdievethe presaure of the patella upon 
the femur. This must ho done in the way we have de- 
scribed under the head of fracture of the patella. By com- 
bining this arrangement with the extension by the tibia 
and fibula, we relieve all the parts of the knee-joint. 

In disease of the ankle-joint far which extension is re- 
qnred, it will be quite impossible to do it by means of the 
foot, as the parts would suffer from the pressure. Extension 
can be readily accomplished, however, by applying the ad- 
hesive plasters over the beUiea of the muscles whose 
contractions we wish to counteract, in the manner de- 
scribed iinder the head of fractures of patella and other 
bones The importance of the discovery that the action of 
muscles can be effectually overcome by applying the 
plasters over their bellies is well illustrated in the treat- 
ment of disease of the ankle-joint, for we sJiould be quite 
debarred from accomplishing extension in the case, were it 
not for tbis plan. 



APPARATUS FOR KNEE-JOINT. 

Figures Nos. 5 and 6 represent an apparatus for 
effecting extension of the knee-joiut. It has two 
steel bands around the thigh, one near the pelvis, the 
other near the knee ; these are secured together by strips 
of steel. This arrangement renders each a support for the 
other. Upon these last-mentioned steels others are fas- 
tened that extend down and terminate in a joint against 
tliat of the knee. The other arm j)f the joint extends 
down, and is connected with a frame similar to the one 
described to surround the thigh, but is not, like the other 
arm, fastened to the tibial portion ; instead, it has two 
slotSj in which are two rivets, secured to the tibial portion ; 
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these riveta hold the arms to the tibial irame, yet allow 
them to traverse the length of the dot. To the bottom 





of theae amis are fastened a piece of lieavj rubber web, 
bing, heavy and strong in proportion to the size of the 
instrument. It will be noticed that thia rubber ia attached 
to the arm, which ia firmly fastened to the femoral irajaie, 
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while tlie other end is connected with a loop of wire on 
the tibial frame. By this arrangement, the ruhber forces 
the femoral frame up, wliilo at the same time the tibial 
frame is drawn down ; therefore, when these two frames 
are secured by adhesive straps, one to the surface of the 
lemur, the other to that of the tibia, the rubber acts to 
separate the knee-joint. This it does when the limb is 
straight, but when it is flexed from a straight line, the 
mbber then forces the femoral part of the instrament in 
the direction of the tibia. 

To keep up the extension after flexion begins, there is 
placed under the ham a firm piece of leather, secured to 
the femoral frame, marked h in Fig. 6. The contraction 
of the rubber expends itself upon this leather band, lifting, 
as it were, the condyles of the femur from the head of the 
tibia. Thus extension is eft'ected upon the knee-joint 
from a straight position of the limb to a right angle. This 
apparatus will answer in mild cases of disease of the 
knee-joint ; iu most, however, we prefer the more power- 
ful action of the hip-splint. This instrument performs 
an admirable part in retaining deformed limbs in their 
position. 

"We would here infonn our professional brethren that 
welongeince relinquished our patent for making splints 
from metallic tubing, although we had years before given 
to the profession the plan of treatment, with a great 
variety of splints, for accomplishing it. We devised a 
mode of making them by machinery from metallic tubing, 
that the same part in each splint would be alike, and could 
be replaced by a new one when injured ; this being 
attended with expense to us, and furnishing a more per- 
fect instrument for a less price, aad, more than all, as the 
instrument was usually paid for by the patient, we could 
see no violation either of the letter or spirit of our code 
of ethics. Some members of the profession, however, felt 
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aggrieved, aud we do not wish to '■ offend" any brother. 
We Lope, however, our bvetlu-eu will socin consider it as 
derogatory to a man's etanding in the profession to rob a 
brother of liia discoveries, as it is to patent a splint alter 
liaving given to the profession the treatment in iiil], toge- 
ther with a large variety of apparatus for accomplishing 
it. We tmst also that the time is not far distant when 
intellectual efforts to preserve the liuman form intact, by 
attention to its mechanism and the construction of appa- 
ratus for its preservation, will Le considered aa humane 
and as honorable, and will he as highly appreciated, as is 
the devising of some new mode of mutilating it at the 
present time. The longer we pursue our investigatioDs in 
the department to which we have devoted so many years, 
the more convinced we become that there are in it grent 
h-uths yet to be discovered — truths that will revolutionize 
our treatment of many sm-gical as well as other diseases. 

We, as a profession, have never studied, as we ought, 
man as a machine ; neither have we investigated the in- 
fluence that mechanical causes exert in health and disease 
upon its structure. The absence in some, and the neglect 
to cultivate them in others, of those faculties which are bo 
important and necessary to constitute an expert in this 
field of investigation, is a great hindrance to the ready 
comprehension and acceptance of any truths discovered by 
such researches. 

If there is no necessity for speeiahsts in any other de- 
partment, there certainly is in that of " conservative or 
mechanical surgery," as distinguished from operative sur- 
gery. There are so few in any sphere, much lees among 
professional men, who possess large mechanical ingenuity, 
that all progress in thia direction must necessarily be 
limited to those endowed by nature with this capacity. 
Again, it is absolutely impossible for a man destitute of 
mechanical ingenuity to accomplish any thing new by en 
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deavoriDg to invent nieclianical appliances, or to discover 
mechanical causes operatiug in healtli or disease. "When 
the profesBioQ are willing to aid every man iu investi- 
gating in that direction for which he feels himself best 
qualified, then we shall have eveiy member using hia 
faculties to the beat advantage, a.lways with the under- 
standing that he first goes over the whole field of our 
science. 



TUBERCULOSIS OF THE SPINE, OR 
POTT'S DISEASE. 



TonEECDLOSis of the spine is a very difi'erent affection 
from lateral curvature. 

The former is produced by caries of the vertebrce. The 
distortion is not only antero-posterior, but angular, and ia 
essentially dependent upon organic disease of the osseous 
tissue; whereas, in the lateral distortion, the curvature is 
induced by irregular muscular contraction acting upon 
weakened bones, fibro-cartilages, and ligaments, dragging 
them out of their natural position, and inducing more or 
less deformity. 

Toward the latter part of the last century, Mr. Pott 
gave a very graphic account of this disease, and it has 
since been generally known by his name. 

His observations and dissections so clearly pointed out 
its etiology, pathology, and the more general indications 
for treatment, that little, if anything, of real importance 
has been added since then to our knowledge upon this 
subject, except the treatment by mechanical means. 

Prom the destructive character of this affection, it has 
always engaged the serious consideration of surgeons ; and 
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j to cliaugea of cliraate, external injury, and 
such attendant cireumstancea as exercise a 
fluence, may excite the disease into local t 
but no sneh results could follow if ao predisposition to tho 
affection were dormant in the system previous to tlie 
action of the exciting causes. 

Deposition of the tubercular matter, which is the imme- 
diate cause of Pott's Disease, occurs in the areolar struc- 
ture of the bodies of the vertebra, in the form of rounded, 
distinct masses, from the size of a millet-seed to that of a 
pea, some of which may be encysted — or it may occur as 
an inliltration. 

This deposition of tabercular matter may also occasion- 
ally occur upon the smface of these bones, in the snbatance 
of the periosteum or upon its surface, and upon the inter- 
vertebral cartilages. 

The period of time which elapses between the deposition 
and its becoming softened and disintegrated is uncertain; 
but the substance is doubtless governed by the same laws 
which pertain to it when deposited in other portions of the 
body. The process of disintegration, however, when it has 
once set in, generally proceeds very rapidly, and often pro- 
duces irremediable havoc in the course of a few weota, 
almost destroying the affected structures, and causing great 
deformity. 

In consequence of the Bteaithy manner in which this 
disease usually comes on, it often makes very eerions in- 
roads, both locally and constitutionally, before its tnie 
character is even suspected. 

Sometimes the disease of the spine is limited to a single 
piece, but generally it attacks two or thi'ce, the spongy 
substance of wliich, together witli the intervening fibro- 
cartilages, and the contiguous pcTiosteum, is eventually 
completely destroyed. 

If post-mortem examination be made of the parts affect- 
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ed with the diseaee at this stage of the progress of t 
malady, a gap corresponding in size to the numher of t1 
vertebrtB implicated will be found to exist in front of t" 
epine, more or less occupied with portions of tnberculoas 
matter, disintegrated hone, and fragments of thickened 
perioBteum and fibro- cartilage. The roots of the epioal 
nerves, as well as the Epinal cord, will be fonnd more or 
les8 denuded, and the remaining portion of the diseased 
vertebne to be thrust backward in such manner as to 
cause great projection of the spinous processes, and very 
marked antero-posterior t-urvuture. 

The ribs corresponding with the a£fected vertebraa are 
often implicated in the destructiye process, and the matter 
is Bometimes extensively diffused over their internal sur- 
face, 

The earlier symptoms are such as usher in a gradually 
declining state of the general health. 

The patient looks pale and feeble ; his bowels become 
irregular and his appetite variable; the strength easily 
gives way under exercise, the gait becomes tottering and 
vacillating, and the lower extremities become aftected 
with a sense of numbness and occasional spasmodic twitch- 
ings; pain and discomfort is felt along the spine, espe- 
cially over the seat of the affected vertebraa ; the urine is 
scanty and alkaline, the sleep is restless and distiu-bed, and 
there is occasionally considerable fever at night, which 
may be followed by perspiration toward morning. The 
symptoms, in time, assume a more decided character. The 
pain in the back increases, and pressure upon the part 
generally causes a peculiar sickening sensation, and a teel- 
ing of constriction in the chest is experienced, as if the 
thorax were bound round by a tight band ; greater 
difficulty in walking is experienced, and Uie general 
•debility becomes more and more marked ; the numbness 
in the lower extremities, which has also steadily increased, 
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is now generally conjoined with a diaagreeable sensation 
of prickling, resulting from the pressure upon the spinal 
cord. 

The degree of paralysis accompanying the disease Taries, 
in some cases being extremely slight, and in others so 
great m to completely interrupt the power of locomotion. 
As a general thing, motion is impaired before sensation. 

The distortion of the spine is angular backward, vary- 
ing in extent according to the number of vertebrce impK- 
cated and the length of time during which the disease baa 
existed. 

The longer the period of its existence, the more charac- 
teristic will be the deformity. 

When there is serious involvement of the ribs, the angu- 
lar deformity is often associated with a kind of knob-like 
enlargement around the seat of the disease. 

The spine is bent backward, in the more aggravated 
cases, many inches beyond its natural position ; the chest is 
much elongated in the antero-posterior direction ; the ster- 
num is pushed out in front, and the head is sunk down 
between tho shoulders, giving that peculiar hump-back 
appearance so strikingly characteristic of the disease in its 
confirmed stages. 

There are, however, other causes than the tubercular 
deposits which give rise to destruction or caries of tho 
bodies of the spinal column, which are of a traumatic cha- 
racter, or the result of local injury to tho vcrtebi-£e, or re- 
sulting from rachitis, periostitis of the spine, and partial 
fractures. Syphilis also has been traced as a cause of this 
deformity. 

"Where the exciting cause of this affection is mechanical 
injury to the spine, it is found to occur more frequently 
in boys than in girls, and is not confined to any social class, 
as is apt to be the case when arising from constituiional 
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The deformity arising from injury to tlie spine it 
liable to occur at one part of the spine than at another- 
thuB, is rarest in the cervical, less rare at the lumbal 
oftener at the thoracic, and most frequent at the thoracico- 
lumbar region of the spinal eoluiau, which latter portion of 
the spine is the place at which fractures and injuries aje 
most liable to take effect. 

Tliis deformity is of very slow growth, when not arisiiq 
from displacement occasioned by fracture. 

When occasioned by local injury, it will bo found ( 
Lave occurred in a child previously well and rugged, a 
accustomed to the careless and ofteu rough exercise i 
childhood, during which he has sustained injury to t 
spine perha]>s by a fall upon the back, not sufficiently ai 
verc, however, at the time to give rise to much complai 
and, when the complaint is at last made, the lapse of tins 
has eaufied to be forgotten the connection between the ffJ 
and its effects. 

The patient's general health eventually fails, if the spini 
has become affected, and evidences of general debili^ 
manifest themselvea. The child becomes pale, sallow, a 
antemic, and indifferent to exercise. His appetite is u 
certain, bowels irregular, urine charged with excess ■ 
urates, and sleep uneasy and disturbed. 

He prefers quietude, and is unable to join in the sports <i 
his companions for any great length of time, and if he dot 
is obliged soon to desist and rest, from shortnesa of I 
and palpitation of the heart. 

When he is not lyingdown,he seeks at all times to b' 
port the back by placing his arms on a table or chair, c 
by resting the head upon the arms placed upon the kneea-J 

Or he will throw himself across his mother's lap, or let 
over a chair. In stooping down to pick something froOl 
the floor, he bends both the hip and knee-joints, and g 
ually lowers his body in the upright position until 1 
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hands come near enough to grasp the object, when he as 
gradoallj and carefully rises to the erect posture, support- 
ing the body during the effort by placing one hand upon 
the knee. 

The pain attending this defonnity is peculiar, and is 
felt around and in front of the body, and not so much at 
the immediate seat of the disease, nnlesa excited by per- 
cussion, or sudden twist, or jarring. 

"When the disease is situated in the tboracico-lumbar 
portion of the spine, the patient is apt to complain of pain , 
in the stomach, and occasionally of some difficulty in the 
discharge of urine. 

At the thoracic portion of the spine, the disease will be 
apt to give rise to difficulty in respiration. 

"When situated in the cervical portion of the spine, the 
disease causes some difficulty in deglutition, 

Stiffiiesa of the spine is noticeable in those postures and 
movements, in which the spine is concerned. All the 
movements of the patient are careful, in order to obviate 
the slightest disturbance of the spine. 

The exact seat of the pain, and its irradiation tlirougli 
the cervical, intercostal, or lumbar nerves, may be localized 
by placing the patient in the prono position, and exploring 
the spine with a hot sponge, by using pereuBsion, and by 
lateral movements of the body. 

The prominence of one or more of the spinal proceeses 
may be ascertained by placing the patient in a prone posi- 
tion upon a firm mattress, and observing the projections 
and incurvations. 

There will be no difficulty in coming to a correct diag- 
nosis, if the deformity has existed for some time, during 
which the patient has been allowed to walk. There will 
be more or less posterior curvature, with a corresponding 
anterior deviation or compensating curve. Over the im- 
mediate site of the curvature, the integuments will be apt 
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to be found attenuated, allowing marked prominei 
the fipinous and oblique processes. 

Among the consccntive efi'et-ts of the progress of i 
deformity, may be noticed malformation of the thorax, ia 
which the libs and etennim are elevated, and its width 13 
considerably increased, while its length ia correspondingly 
diminished. 

Attenuation of the body, generally, ia another consecu- 
tive effect, and probably depends upon interruption of the 
fanctions of the great sympatbetie nerve. 

Paralysis of the lower extremities, also consequent upon 
this distortion, has been variously ascribed to mechanical 
compression of the spinal nerves or of the spinal cord ; to 
the opening of an abscess into the spinal canal, allowing 
sequestra to find tlieir way into the opening, and acting as 
mechanical impediments ; also to hypenfimia, irritation, 
and inflammation of the membranes and of the cord itselt 

The [taralysia nsually afieots the nerves of motion, but 
less frequently those of sensation. 

When the lumbar portion of the spine ia affected, con- 
tractions of the flexor muscles of the thigh may occur, and 
should not be mistakeu for disease of the hip-joint. 

Manipulation of that joint will discover it free from 
pain upon pressure or motion, and with no impediment 
to adduction and abduction. 

The formation of consecutive abscesses usually results 
when the disease of the vertebne or suiTOunding structure 
has advanced to ulceration, and has received the term of 
cold abscesses, on account of the attending symptoma 
being of a low character, attended by little pain or diB- 
coloration of the integuments. 

These abscesses usually appear at Eome distance from 
the seat of disease, through the influence of gravitation, 
and, when collected under a continucius fascia, will difEuse 
themselves until circumBcrihed by the limits of the f 
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. concerned. Both the circumscribed and diffuaed forma 
of abscees may occur in the BamQ patient, and they may 
occaaionally disappear by gradual fatty degeneration, and 
absorption of tlieii- contents. 

Where the disease of tlie cervical vertebrse has pro- 
ceeded to ulceration, the pus descends below the longi colli , 
muscles and tbeir aponeuroses, elevating tbem from the 
spine, and encroaching upon tbe posterior wall of the 
pharynx, canaing post-pharyngeal abscess. 

Tbo location of the abscess may, however, vary, sometimes 
descending outside of the stemo-cleido mastoid muscle 
and above tbe clavicle ; or, if tbe matter arises at the 
lower cervical portion of the spine, it may collect in the 
axilla, by descending along the course of the brachial 
flexus. 

When tbe matter arises from disease of tbe dorsal ver- 
tebrie, it usually collecfa in the posterior mediastinum, and 
follows the course of the aorta tlu-ough the diaphragm, 
thence down the track of tlie iliac arteries, making its ap- 
pearance at tbe femoral fossa; or it may get under tbe 
fascia of the psoas mi^cle, and collect in the neighborhood 
of tbe trochanter minor, and it has been known to descend 
into the pelvic cavity and to perforate the rectum. 

When the abscess is the result of disease of the lumbar 
vertebrie, the pus may follow the course of the aorta and 
iliac artery, collecting at the femoral ring; or it may fol- 
low the direction of the psoas muscle, appearing near the 
small trochanter ; or the matter may enter tbe liip-joint, 
when it penetrates the bursa of the ilio-psoas muscle, or 
the itio-pectineal. 

Sometimes tbe matter takes a more direct route, and is 
dischai^d in different directions upon the back, forming 
dorsal and lumbar abscesses, 

Kot uni'requently diseases apparently remote have their 
origin in tbe spinal cord or the nerves proceeding there- 
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from, and it ia not uncommon to make applicationa to tin 
part or direct medication to tlie organ wliich seems pai^J 
ticularly affected, instead of to the spine, whieli is than 
actual seat of tlio disturbance. 

Yarioas affections of ttie bowels, and all the abdonilnai.1 
viscera, palpitations of tlie heart, dyspepaia, flatulence, &Q.pF 
may frequently, upon close examination, bo found toM 
originate in some derangement of the spinal column, an^fl 
the same will apply to anomalous complaints of jouDtf 
persons, particularly where the upper and lower extrem^d 
ties are aifeeted. 

Pain in the back of the head, confined principally f 
the scalp, is a common affection, consequent upon spini) 
irritation, and yet it is not common to refer it to i~ 
cause. 

Derangement in the nervous influence may result from 
even a slight curvature of the spine, and an inehnation of 
the bony column to one side, although it may be so slight 
as hardly to be perceptible, has its influence upon the 
great spinal nerve, the ganglia, and the nervous filamentB 
which proceed from them. 

Permanent deviation of the spinal column from an erect 
position cannot oeeur without danger of disturbing the 
functions of some remote organ or part, which is supplied 
with nerves from the spinal cord. 

Dr. John B. Brown published in the Boston Medical 
and Surgical Journal, 1S39, the following cases : 

'' I was called to a jiatient, not long since, a lad about 
fifteen years old, who had a variety of complaints not 
readily accounted for. lie had been attended by an emi- 
nent physician, a gentleman for whojn I have the highest 
respect. His complaints were a painful afiection of the 
eyes, palpitations of the heart, indigestion, a painful affec- 
tion of the scalp, and a torjnd state of the alimentary 
canal. 
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" I immediately examined the spine, and passed my fin- 
gers up and down its whole length. -I found two portions 
of it tender, namely, about the middle of the dorsal, and 
the middle of the lumbar vertebrfe. 

"When I pressed upon the transverse process of the mid- 
dle lumbar vertebrte, he invariably complained of pain in 
the abdomen. These eireumstances convinced me that all 
his complaints proceeded from spinal irritation, and I 
stated my conviction to the physician who had attended 
him. He could not be persuaded that all this chain of 
symptoms could proceed from this source. In the course 
of two or three weeks, three of the lumbar vertcbrjB began 
to project. They were evidently enlarged, probably from 
inflammation and swelling of the intervertebral substance. 
The attending physician was then convinced that all the 
complaints of this lad were caused by a disease of the 
spinal column and the nerves that proceeded from it, 
affecting remote parts and organs." 

In connection with this subject, and to show how dis- 
eases in remote parts of the body may have their origin in, 
and be connected with, diseasea of the spine and its 
nerves, I will relate a case which a medical friend stated to 
me came under his observation. 

" The patient was a boy, who complained of extreme 
pain in the three small toes of hia left foot. 

" The pain was excruciating ; still no disease in them was 
apparent. There was no swelhng, no redness, no symp- 
tom of inflammation. The appearance of the toes was 
natural. Leeches, blisters, and poultices were applied, but 
to no effect. 

" The pain was so excruciating, that the boy could get no 
sleep for several nights in succession. Very large quanti- 
ties of laudanum were given, but without producing sleep, 
which could not be obtained. 

" Consultations were held, and it was agreed upon all 
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Bidi-s, that the case was a singular one, and not easily tol 
bo acc6untt-'d for, T-lie attending physician, as he was sit- 1 
ting by his patient one day, passed Lis fingers, rather acoi^l 
dentally, diiwn his back until they came to the Baerum,! 
when the boy immediately screeched out, 'Let my toeSl 
alone.' lie then passed Us whole hand upon the eacmm,] 
and the boy cried out i^ain, ' Let my blister alone,' meai 
ing the blister on liia foot. 

" The fact is, that when the doctor pressed with his fin-H 
gers, the sensation was more marked and definite ; but 
when ho pressed with his whole hand, the sensation was 
as if the wholo blistered surface of his foot was rudely 
touched. 

" Applications were immediately made to the sacrum an^f 
lower part of the spine, and the boy was relieved," 

MoUities ossiuin and racliitis may produce ehortenin^l 
of the spinal column without any material deviation &ont'j 
the perpendicular. The two diseases have been confouncUJ 
ed with each other, but rickets, it should be rememberc 
is a disease of childhood alone, and is accompanied bj^, 
other marks of the disease, as curvature of the legs, whilm 
mollities ossium occurs in mature age, and is referable t 
some pre-existing constitutional disease, as syphilis, caU'^ 
cer, &c. 

This abnormal state is called shortening of tho spine. \ 
Asit causesaneversion of the lower ribs, it gives rise to an * 
appearance common also to angular projection, which is J 
called chicken-breasted. When the lumbar vertebra a 
the seat of the diacaae, the chest is liable to settle dow 
toward the pelvis, so as sometimes to bring the ribs iitfl 
contact with the crest of the ilium. Tho paralysis is not;l 
always proportionate to the amount of pressnre on the?] 
spinal marrow, but, as it increases, the sphincters losetheiBj 
power. 

This disease ia necessarily of a grave character under J 
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any cireumstanees, on aceotmt of the serioua inroads it 
makes npon the parts and tlie genejal system, and the pros- 
pects of an ultimate cure are very limited, where it occurs, 
as it generally does, in children of a hroken-down constitu- 
tion, inadequately led, and whose bodies are saturated with 
the strumous diathesis. Such pati-ents usually perish from 
hectic iiTitatioD, while those who do recover are perma- 
nently dwarfed and hmnp-baeked, 

Restoration is much more likely to occur in a better 
class of patients ; and if the ease be properly managed, 
excellent cures, with little or no deformity, may he ef- 
ected, even when considerable structural change has oc- 
cuiTcd. 

The prognosis is generally less favorable when the dis- 
ease is situated in the cervical region, than when it affects 
the dorsal or lumbar, although occasionally remarkahle 



When the disease affects the cervical vertcbree, it not 
uufrequently proves fatal, death occurring in one of sevo- 
ral.ways — thus, an ahscess may form, and, by bursting into 
the larynx, instantly suffocate the patient, or, by bursting 
into the spinal canal, may destroy life by inducing com- 
pression of the spinal cord. 

In consequence of ulceration of the transverse ligament, 
dislocation of the odontoid process may occur, necessarily 
proving fatal suddenly. 

The accidental giving way of some of the diaeaeed por- 
tion of the vertebrffi would none the less prove fatal by 
the injury inflicted upon the spinal cord. 

When a cure is about to be effected in this disease, na- 
ture sets up a process of repair, consisting at first of an 
effusion of plastic matter, which may begin at one part 
while the diseased action is still progressing in another. 
This plasma is gradually organized into bony substance, 
and supplies the place of the destroyed vcrtebne, the breach 
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being filled up in accordance with the fcetal procesB 
dfication. 

This new osaific matter is extended across the cliasm i 
the spinal tolnmn, and does not encroach upon the spins] 
marrow, and becomes whiter and more solid than the ori- 
ginal boiics — uniting into one solid mass, hy anchylosis, 
the contiguooB bodies of the vertebrse, the remnants of the 
arches, the spinous processes, and the heads of the adjoin- 
ing ribs, or so far as the disease may have extended. 



We have given a synopsis of the opinions entert^ned I 
some of the members of the profession, as published — pn 
ferring to give our views separately and in the order ooi 
served in the foregoing pages of this chapter. 

Why most frequent in the dm-sal vertehrce. — We thintl 
a good reason lies in the tact that most of the antero-poe- 
terior motion of the trunk is acquired tlu"ough the dorsal 
portion of the spinal column, and the pressure falls upon a 
smaller space than in the lumbar. Therefore the anterior 
edges of the dorsal intervertebral cartilages are mnch 
more exposed to be injured by severe compression than 
any other portion of the spine. 

This is apparent when we reflect that as this portion 
admits of freer motion than any other, and can be bronght 
into a comparatively small arc of a circle, the whole 
pressure must come upon the anterior edge of the body of 
the vertebrse and the intervertebral cartilage, and that 
this may amount to a traumatic injury, and if such injury 
gives rise to inflammation, it will follow the eonstitntional 
tendencies, or the peculiar diathesis of the individual. 

We have not unfrequently seen the disease a 
locality after the child haa suffered ^m hoopiug-cooi 
In sncb cases, the vitality of the system being mate 
reduced by the disease, the violent paroxysms of conghii^ 
affect the intervertebral cartilages by concussing them r 
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peatedly and rendering them liable, under tlie d 
po-werd of the Bystem, to take oa the nlceratiye process. 
Any eanse that vitiates the system, exposes these parts to 
take on this low grade of inflammation. 

Age of paUent. — The oldest case mentioned is thirty- 
five. We have had one patient who was quite-paralyzed 
by the disease at sixty-five, hot several between thirty and 
forty years of age. 

Dependent upon, sorofala. — That this disease always 
originates from scrofula we cannot admit. It probably 
follows the same laws that govern disease of any other 
joint, viz. : where diseased action is excited in any joint, 
it is influenced by the peculiar diathesis and idioayncraay 
of the patient. 

Let one person receive a traumatic injury of a joint — ^it 
ia followed by simple or adhesive inflammation, and re- 
sults in restorationof the joint in coiirae of time. Another 
receives the same injury in the same locality, and suppu- 
ration and ulceration follow. Another, under the same 
circumstances, will be followed by tubercular development 
in the cancellous structure of the heads of the bones. 
These extremes may follow the same primary injury, and 
are dependent upon the causes above mentioned, Tliis, 
we think, applies equally to all joints. 

Why it foTTns an angle rather than a curve. — In health, 
each vertebra possesses six points of contact, or articulating 
surfaces — the upper and under side of each body — the four 
faces of the oblique processes, two facing upward and two 
downward. These are the points upon which the weight 
of the body and the pressure by the contracting musdes fall. 

The articulation, of the oblique processes are seldom if 
ever diseased. Therefore, when the body of one vertebra, 
or the intervertebral cartilage is destroyed, this point of 
support is lost, the other articulations remaining intact ; 
the next vertebra above, losing its anterior support, tips 
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Ibrward, the oblique processea being tlte fulcrum upi 
which it tilt8. Ordinarily, the next vertebra above inelinei 
forward and downward, until it reaches the one next beloxff 
the one diseased. 

Sometimes, however, the ppinc below the point diaeaaed 
is forced -backward, changing the form both above and 
bolow the diseased vertebra. This peculiar construction 
of each vertebra, but particularly the locality of the obllctue 
articulations, ebould be kept in remembrance, for the rear 
son that our mechanical treatment is based tipon timm 
peculiar arrangement ■ of the articulations of the obli^w 
processes, in reference to the locality of the disease. 
should also be recollected that they, the oblique process 
are seldom if ever diseased. The advantage of tliia i 
rangement for applying mechanical treatment, was ■ 
known until we pointed it out, and made use of the fact, " 
by constructing suitable apparatus in accordance therewith. 

Additional aijmptoms.~-Theve ia usually no difficulty 
in detennining the existence of Pott's Disease after detbi^^ 
mity has taken place, or an abscess has made its app 
ance, but by that time we find a considerable amount 
damage, that cannot be entirely remedied. It is of g 
condderatioo, therefore, to discover the nature of 1 
disease in its most incipient stage, before the health i 
impaired by it. 

In addition to the symptoms already enumerated, 
patient, if young, cries from very slight disturbances, eith^ 
mental or physical ; has usually an anxious expression o 
countenance, and handles the body with the care oiM 
would a member that was very painful and sensitivi 
Many patients walk more than naturally erect, keepinj 
the feet very near the floor, the arms and shoulders ofti 
thrown back, apparently to save the muscular e 
sary to keep the body erect; for, as the disease advances 
this difSculty of maintaining the trunk erect ii 
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Any coneuBaion of the spinal column, either tlu-ough the 
limbs, or in sitting down, or riding, gives more or less 
pain, often causing a cliild to crj out. They not unfre- 
quently scream out in the night, yet it is diEQcuIt to get 
them to locate the seat of the pain, or to give any reason 
for their cries. 

The pains resemble those so common in morbus coxarius, 
Tlie locality of the pain depends upon tlie part of the spine 
affected, and is a sure guide to the discovery of the particu- 
lar vertebra implicated, as the jjain occurs in the parts 
receiving nerves from that particular portion of the spine. 
It may occur in the nerves nest above the vertebra affected, 
or in those below. This pain is referred to a distance from 
the spine, and is almost without exception in the muscles, 
but may be in tiie stomach or other internal organ pos- 
sessing muscular fibres. Muscular action, as in cough- 
ing, crying, or laughing, often excites it, as it does in hip- 
disease, by producing concussion of the diseased surfaces. 

The pain seizes the patient suddenly, and is often ago- 
nizing, yet it goes off quickly, leaving the patient perfectly 
free, unless it arises from some violence, when it will be 
more persistent. 

There is a stiffness or senii-rigidJty of the muscles most 
affected by the disease, especially in the morning, upon 
making the first efforts to move, or after sitting quietly for 
a long time, or if the patient falls asleep during the day. 
This affection of the mnsclee is very frequent in the first 
stages of morbus coxarius. But these symptoms are not 
all peculiar to the disease before deformity takes place. 
It is rather by the whole group of symptoms, than from 
any one or two single ones, that the diagnosis is to be 
made. Again, many of them cannot be accounted for by 
any local disease of the part apparently suffering. This is, 
perhaps, the most difficult disease, for one so common, that 
we are called upon to diagnosticate. Patients present 
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themeelvea who have been treated for almost every disease 
in the catalogue. It is so difficnlt to decide, that not only 
the ortii nary practitioner, but the most prominent and ex- 
perienced are often at fault. 

It is not an infrequent remark, in applieatiouB to U8 by 
letter, that " the doctors cannot decide what is the diffi- 
culty." 

When this diaeafie follows hooping-cough, it affects the 
middle dorsal vertebra, being localized at the point of 
greatest motion. 

Scarlet fever, diphtheria, severe bowel complaints, typhus, 
in short, all diseases that reduce the vital energies, and 
vitiate the blood, predispose to it. 

It is said by writers, that paralysis in this disease affects 
usually only the nerves of motion. 

PARALYSIS. 

We cannot recall a single case, among the large number 
of patients we have seen paralyzed by this disease, when 
the paralysis was complete, in which both sensation and 
motion were not involved. That the paralysis is from 
compression is evident from the fact that when the absceaa 
points, it tends to relieve the paralysis; and in some cases 
where the matter lies under the fascia of the fiexor mus- 
cles of the lower limbs, as evidenced by the fact that 
the limbs cannot be straightened, yet after treatment and 
the matter is absorbed, as sliown by the gradually increa>4- 
ing ability to straighten the limbs, it is found that the 
paralysis has diminished. 

Pressure may exist from the encroachment of the bony 
structure, or from thickening of the theca. There is no 
destruction of the chord, lor this class of patients almost 
invariably recover from the paralysis. We have never 
treated but one case that did not entirely recover from the 
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paralysis. In this there was destruction of tlie body of one 
of the middle dorsal, and one of tlie lower lumbar verte- 
brae. The patient was perfectly paralyzed below the seat 
of the disease for several months, motion and sensation 
both being involved, but lie eventually recovered, with a 
Blight remaining impairment of sensation and motion in 
the lower extremities. 

ABSCESSES. 

In addition to the several points of exit for pus in this 
disease enumerated by writers, it bas perforated the lungs 
and been discharged by coughing. We have at present a 
patient with a permanent opening through the lungs, 
although there are several through the integuments of the 
back. We have had other cases in which the pus was 
evacuated both througb the vagina and rectum. When it 
pursues a course toward the Iiip-joint, the latter will very 
probably be considered the seat of the disease. We have 
seen this mistake made by the most eminent surgeons. 

DEVIATIOHS OP THE SPINAL OOLUJDf. 

Some writers assert that slight deviations of the spine 
will produce serious disturbance of the nervous system. 
Tills we conceive to be a great mistake. If the deformity 
is effected gradually and not by violence, tiie chord takes 
care of itself, as we see in various distortions of the spine, 
and we have never seen it suffer from this cause. Tiiis 
mistake appears to have arisen from the fact, that in some 
disturbances of the chord, aa in the first stages of Pott's 
Disease, and in some diseases of the theca, tlie nerves are 
irritated, and, as a consequence, affect some of the spinal 
muscles, causing a semi-contraction ; or the irritation gives 
rise to pain in them, which induces the patient to put them 
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at rest by relaxing them. It is the difficulty of the cliord 
tliat producea the deformity, for one or more of the reasons 
mentioned, and not the deformity that affects the chord. 

We have frequently had patients sent to us Ity members 
of the profession, nnder theao circumstances, to be treated 
for the deformity of the spine. A case of this kind will 
be found narrated at the close of this chapter. ~ 

MASTUEBATION. 

Masturbation, or self-abuse, affects the spinal chord, occa- 
sionally increasing common sensation iintQ it becomea 
painful. It also impairs the function of the nerves of mo- 
tion. We have seen the lower limbs badly distorted as a 
consequence of this habit in children. Excessive venery 
in the adult has a similar effect. Instances of it in the 
lower animals liave been observed, where the result has 
been most marked. 

PE0GN0SI3. 

We have given in the preceding pages the opinions of 
members of the profession, that, in a large number of tlie 
cases of Pott's Disease, we must look for an unfavorable 
result, particularly so when the disease is situated in the 
cervical region. Our experience has been very different, 
aa we stated before the Academy of Medicine in this city 
during a discussion upon morbus coxariua ; it was, that a 
patient ought not to die if properly treated from the com- 
mencement, either from morbus coxarius, op Pott's Disease. 

The mechanical treatment intraduced by us removes all 
oomtitutional irritation and pain in those diseases. 

The patient is thereby enabled to take out-door exercise, 
and eat, drink, sleep, and enjoy liimself like others not bo 
afflicted, and consequently there is no reason why this dia- 
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cnae sliouM be any more fatal tliaa any other. Authora 
Baj tliat few recover where the cervical vertebrae are 
affected by this disease. "We have had patients paralyzed 
below the place of disease in the cervical region, with the 
head hanging over to one side in front of the shonlder, as 
seen in cat No. 3. This patient recovered in less than 
six months, with a figure aa represented in cut No, i. 
the paralysis entirely removed. Others we have treated 
where the paralysis has been as great, bat tlie deformity 
less. Before our introdnetion of the proper application of 




mechanical appliances to the treatment of this disease, 
sneh cases were in a great measure beyond the reach of 
our art. With the support which our apparatus afibrds, 
they are a more desirable elasB of patients to treat than 
when the disease is in the upper dorsal vertebrae. 

In the cervical portion, the resistance from the muscles 
is slight and easily overcome, while in the dorsal wo have 
the large muscles of the trunk as well as the weight of the 
head, and that portion of the tnink above tiie locality of 
the disease, to suataiu by apparatus, while at the same 
time we have but a short lever in that portion of the spine- 
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above the point diseased, to use in bringing and suBtfuiuiig'd 
the colnmn iu its normal position. 

If the head is properly sustained and pressure removed 
from the diseased surfaces, it is not probable that matter 
will be formed more rapidly than it will be taken up by 
the absorbents ; hence there will be no dangerooa accumu- 
lation of pus, and without such accumulation, and its con- 
sequent pressure on the chord, there would be no imminent 
danger of a fatal result if the head were kept properly- 
supported. 

The head should never be left without proper supports I 
for an instant, except when the patient is in the recum- 
bent position, and then it may be sufficient merely to pre- 
vent rotation of the head. Any careless neglect of this 
caution may cost the life of the patient by instantaneously 
sb^ping respiration. 

TEEiTlIEST. 

It was not our intention, neither can we consider it r>f 
any advantage to the reader, to here bring forward the 
means formerly recommended for treating medumically 
tiiis disease^ 

With our present views of the patholc^, and oar im- 
proved iustronjents and means for treating thij' difficulty, 
we can bat look upon them as obsolete. 

As we have remarked, onr attention was first directed 
to the tmphiloeophical character of the apparatus for treat- 
ring many difficulties, particularly thcee c^ ihe ^line, befiwe 
fc'We cooimencei the study of medirin« ; in £»rt, it w^^ thB 
pfecoTg i y which led to our devoting our life to the pmfes- 
im of roedicioe and surgery. 
As woaki be natural for one eoteitaimi^ tlt^e views, 
I nee a£ve to everrthiog bearing apon &is evtnect, 
r whole eavise as a stndnit. and o«r bst eve 
B pviar to gradMtioiL 
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That tie reader may lie possessed of the data upon 
wliieh we base our claims to the inti'oduction of new prin- 
ciples in the treatment of deformities of the spine, we here 
give a history of what we have made known to the public. 
In the £oston Medical t& Surgical Journal, of the 3d 
of March, 1852, our first paper was pubhehed ; in Vol. 47, 
No. 1, August 4th, 1852, followed another, entitled ; 
Gaaes of Curvature of the Spine, at the close of which 
occurs the following stateme'nt : 

" I have made no mention of any cases of caries of the 
vertebrie. The effect of treatment, in not only reatoring 
the health, but the form, is as satisfactory in these cases 
as in lateral distortions. If time would permit, I would 
give the detail of some most interesting cases of recovery, 
in some of which there was perfect paralysis of the lower 
extremities ; in one other, the amount of diseased surface 
was so great as to produce large abscesses on both sides, 
destroying the connection of a rib with the vertebra upon 
each side, leavhig it so loose as to press against the skin." 
This quotation is made to show that, in the early part 
of the year 18S2, we had treated patients with success, 
upon the same mechanical principles that we have pur- 
sued ever since. We then made use of the spinal column as 
a lever, and the apparatus as another, the tulcrum for both 
being at the diseased or prominent vertebra. 

lu the March No. of the American Medical Monthly, 
for 1856, pages 210-214, in a paper on Defurmities and 
their Remedy, we used the following language : " The 
common mode of constructing apparatus to sustain the 
weight of the body upon crutches is utterly useless, as 
the crutch impinges directly against the bundle of blood- 
vessels and nerves that meet in the axilla, upon -which the 
weight of the arm even cannot be borne, much less that 
of any additional portion of the body." In the May No. 
of the same journal, page 327, we state that " the body 



2Gt 



TUHERCm,0SI3 OF THE SriNTI. 



and oblique processes afford tlie only perpendicular 8Tr| 
port to the spine," also give the reason why the defo 
mity is angular, rather than a curve. After laying dow; 
tbia foundation, we give the principles of mechanical treat- 
ment in the ioUowing language : 

" It ia this form of the vertehriE which enables us to 
make uaa of the whole spinal column as a lever, to restore 
it. By apparatus, we are enabled to throw the entire 
weight of tlie suporincumbent body upon tho oblique pro- 
cesses, and thereby separate tho bodies of the veiiebrre ad- 
joining that diseased, from it, the contact of whieh were 
constantly irritating each other, and producing absorption. 
This replacement is advantageous, not only by^ restoring 
the figure, but by tlie removal of all mechanical irritation 
and pressiire, and in many cases it stops the diseaee at the 
same time." 

These extracts show that the principle on which our 
treatment was based baa not changed, and that it was 
made known to the profession through one of the best 
medical journals of New York city, as early as May, 1856, 
and its advantages had been published in the Boston jour- 
nal, cited above, as early as August, 1852, thirteen years 
since. 

We have been thna particular in giving the date of our 
first publications, and quotations from them, that the 
reader may judge of the character for fairness, not to say 
honesty, of the writer of the following quotations. 

Extracts from a paper read before the New York State 
Medical Society, at its annual meeting in February, 1863, 
by Charles Fayette Taylor, K. D., and published in pam- 
phlet form. 

On page 18th, it stands in italics : " We must relieve the 
pressure at the point of disease." Again, on page 19, 
he says : "In aU the instruments which I have examined, 
there has been one idea on which their construction has 
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been based. All these instruments are made with the one 
idea of making counter-extensiou from the hips to the 
shoulders. From a band around the waist, or resting on 
the hips, some form of crutches are erected to the arm-pits, 
and upon this sHght snpporfc baa all the relief to be derived 
from instnimeiital aids depended." It would be difficult 
to make a more false statement, aa the reader can see by 
comparing it with the above extracts, quoted from our 
paper, published in the Monthly (for 1856), seven years 
previous — a journal with which we have good reason to 
believe lie { Dr. T.) was familiar. To render this state- 
ment the more glaringly unjust, we, in 1858, took charge 
of some o^ this same Dr. Taylor's patients with this disease, 
to treat by apparatus, after Le had endeavored in vain to 
benefit them by the " movement cure," which he advocated 
at this time as the only proper way of treating the diffi- 
culty^ and we have a strong imprese-ion that he pubhflhed 
these views, but we cannot at this moment put our hand 
upon it. 

Now, we have no objection to a man's changing his 
opinions, but would rather commend him for it, particu- 
larly when they were wrong, as ke acknowledges they 
were in this case. What we do most demdedly object to, is, 
that after a man has combated our views of disease and 
treatment, he should adopt tliem, copy in a measure our 
apparatits, and then arrogantly claim the discovery and 
invention. We can find no excuse in this case. His first 
apparatus was made while these patients were under our 
care, and he manifests guilt, by attempting, in this same 
paper, to give another (Dr. Sayre) credit for our discov- 
eries and the consequent revolution it has eff'ected in the 
treatment of morbus coxarius. The latter can only be ac- 
counted for by the supposition that there must be a fellow- 
feeling between them, they both haTing pursued the earae 
if not to say disboneBt, course toward us. 



TlTlEROnLOSIS OF THE SPINE. 



It is exceedingly unpleasatit to say severe tilings against 
our professional brethren, but this imposture has been per- 
sisted ill, and we fear advantage lias been taken of oar 
forbearance by tliese gentlemen, and they have arrogated 
to themselves more tliaii they othervrise -would. "We do 
not feel called upon to sacrifice the labor of a lifetime, 
and allow such men by unblushing impudence to rob us 
of our just claims. 

When the weight of the superincumbent portion of the 
body h thrown upon the healthy oblique proeessea of the 
spine, we have a natural articular support, and the dis- 
eased vertebral bodies are separated trom each other. 
This separation relieves the patient from all suffering, ac- 
cording to the law discovered and made known to the pro- 
fession by us, viz. ; that the j)ain and irritation arising from 
ulcerated joints was owing principally to pressure upon 
the diseased surfaces, said pressure beiog produced by the 
contraction of muscles passing over said joint. 

When these diseased surfaces are separated, there is no 
pressure or friction to prevent their healing, whereas be- 
fore, the pressure interrupted nutrition, as strangulation 
from any other cause, while every motion of the parts 
upon each other brought the cancellated structure together 
like two millstones, grinding and destroying each other. 
The avoiding of this result is the reason why a patient 
can withstand this disease, and recover in a much shorter 
time than when not subject to this mode of treatment. 



APPARATUS. 



We give a ent representing one form of apparatus, or 
rather one mode of applying the principle we have laid 
down for treating this disease. There are two upright 
steels, placed from two to three inches apart, according to 
the size of the patient, secured at the bottom to a well- 
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cusLioiied steel band around tlie pelvis. These upright 
steels are crossed at tlteir upper 
extreiuity by a narrower eteel 
band, that runs the width of the 
back under the arms, a a, Tlie 
upright steels are secured to 
this, and at each end may be 
fastened a band of rubber web- 
bing, that goes under the arms 
and is secured in front, or the \ 
webbing may pass through f 
loop as represented in tlie cut 
(marked o); this loop prevents 
the displacement of the web- 
bing. On the upright steels 
movable pads ar,e placed, to act 
as filler urns, resting against tlie 
spine at the point diseased. These pads can be secured 
to the upright steels by tapes, or in any way the surgeon 
may choose, yet it should always be by some adjustable 
contrivance, by which their position can be changed, as 
may be found necessary during the progress of the case. 
The apparatus is held up (if necessary) by bands over the 
crest of the ilia, fastened to the pelvic band in front, and 
to the button-headed screws tliat secure the upright steels 
to the same band on the back ; or, a convenient plan for 
children is to pass suspenders over the shoulders, and fasten 
at the same points as in the other way. 

Cut No. 5 can be secured to the top of No. 4 for the 
purpose of supporting the head, for which an upright steel is 
necessary in No. 4. No. 6 is the part that goes around the 
ne.ek and under the chin, and can be hooked to the small 
bow suspended in No. 5. 

"We have made apparatus with only one upright steel 
spon the back, and a pad fashioned hke the saddle for 
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the boree, avoiding pressure upou the spinous processes 
in the Bnjne way. We eometimea use an upright steel in 
front, to which the band under the 
anns is attached at the top. The steel 
across the Ijack serves to prevent the 
band under the arms, when it is drawn 
tenae to bring tlie body up, from com- 
pressing the chest laterally, and this 
arrangement applies the power exerted 
\ by this elastic band under the arms,^ 
more directly to the steels or levetal 
upon the back. It will be seen thatl 
the pads are the trUcrum, while the 
upright steels, being secured at the 
f bottom to the band around the pelvis, 
I be used as levers, and the elas- 
tic band under the arms acts as a 
power. Again, we use tlie spinal 
column as a lever, the projecting or^ 
diseased vertebne being the fulerom J 
and the band under the anus, as with the instrament/ 
is the power to bring both the instrument and the spinaJ 
together. It should be recollected that the upper rib, thefl 
one over which the baud under the arms rests, is a etronj 
solid rib, designed by its form and connections to prevend 
the chest at this point from being crushed ; therefoM 
pressure at this point does not compress the chest. Agaiii,4 
its being unyielding renders it a much more desirable* 
place to affix apparatus than the shoulders, that are held| 
almost exclusively by muaclcs. 

In this respect, Dr. Taylor has not copied our apparatn 

In his, however, he claims a great advantage from tlw 

joints in his back ateela, as allowing the patient to straight^ 

en himself more than straight. Now, the great i 

culty to he overcome in these cases ?s, to bring the spinrf 
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into its normal or iipright position, and if the patient can do 
this, and sustain liiineelf so, we cannot see the necessity of 
his wearing any apparatus, or any benefit to accrue from it. 
He also lays much stress upon the idea, that the patient 
can use the muscles to hold himself erect, or to aid in 
bringing himself so. This appears very plansible. 
There ia only this difficulty ; if the case is in any degree 
severe, the patient has absolutely no povKr to do it. He 
cannot make even the effort ; he loses the ability, as in a 
fractured limb. Hence joints in an apparatus, to enable 
liim to straighten liimsclf by muscular eftbrt, are utterly 
useless. As we are upon this subject, we will call atten- 
tion to the injurious effect of all apparatus that depends 
upon compressing the body by tight lacing ; it must neces- 
sarily possess all the objections to its use that tight lacing 
with corsets has ; indeed, it is worse, inasmuch as the in- 
dividual afflicted with caries of tlis vertebras has less 
power and vitality to resist any injurious influence, and 
we have been surprised to see pliysieians recommend such 
contrivances, when at the same time they would condemn 
tight lacing with corsets — many of them are in fact cor- 
sets, with other stiffening than whalebone. 

Wo use for the metallic portion of our apparatus the 

rolled cast steel. If any part is required to be very stiff 

end unyielding, the steel for such part can be corrugated. 

This should always be done wliere the deformity is so 

shght that the apparatus will bring the figure at once into 

its normal position. "Where this can be done, the duty of 

the apparatus is limited to preventing a deformity, not to 

overcome one. Where there is a deformity to restore, then 

the upper portion of the back steels can be left as a spring, 

constantly acting to overcome it. 

The rubber webbing under the arms performs the same 

I office. The bands over the crest of the ilia are of rubber 

I in the centre, that they may conform the more readily to 
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the curve of the ilia, whilo the ends are of leather, to faate 
upon the button eerews, mentioned as securing the npright 
Bteels to the pelvic band. The u|)rrght steels are provided 
with two holes, an inch apart, fur the purpose of altonog 
the length, while the pelvic band has several holes in each 
end, half an inch apart, that the length may be changed. 
The pads can be staffed with any elastic material, bat w<a| 
have used, with very gatiafactory results, camel's hair, i 
the coarse wool used by carpet mannfaetarera. 

It is not unfrequent that the process of straightening ti 
spine, gives rise to spasmodic pain, similar in character 9 
that experienced by the patient during the progreas of K 
deformity. It probably arises from removing sudde^ 
the strain upon the mnaeles, as is experienced in the kna 
when the limb has been laid up for some time. 

If the parts under the pada and bands become irritateC 
but not abraded, the parts can be washed with spirits audi 
water, in which alum has been dissolved. After d 
duflt them with flesh-powder or powdered starch ; care of thi 
kind at first will save much future trouble. If cushioM 
or compresses are applied on account of any abrasion, le| 
tliem be by the side of the suifering part, not over it, i 
this would only increase the pressure. Tlio recumbra 
posture, either upon the face or back, relieves the labor u 
the apparatus in sustaining the body, consequently rendea 
it easier for the wearer, 

'WTien the instrument is applied to a cliild, the first wet 
will be the severest time of trial. The child will be irrita 
ble, because its motions are restrained ; after they beeom 
accustomed to it, they generally object to its being removej 
for even a change of linen. The apparatus should beworf 
without iniei-mission. It does as much good during tla 
night aa the day. 

The practitioner must not expect to treat his ■ first i 

le without meeting with many difficulties. I^ 
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requires experience, and much of it, to meet all the little 
hindrancea in the way of the soccessfhl treatment of a caee. 
He should not commence with those that are severe, where 
there h much deformity, but let him attempt to treat those 
caees only where he has but to retain the spine in its nor- 
mal position. If he has hut occasional patients with 
this disease, it will be far better for them and for him that 
they be sent to some one who has more experience. 

After the patient has worn apparatus for a few weeks, 
and has been free from paroxyenis of pain during the 
time, he will begin to complain again ; this is because the 
instrument has yielded, and does uot afford the requisite 
support, which support should now be increased, not dimin- 
ished, as the unskilled in its use generally recommend. 

The constant motions of the child, bending the back 
steels, aifects them as the continued bending back and 
forth of a piece of wire, gradually weakeniDg them. 

Case. — The following is given, as showing a peculiar 
phase of tlie disease. Miss"W"., aged 17, complexion light, 
general health delicate, appetite poor, has gradnally lost 
flesh, complains of pain in the lumbar region, accompanied 
with a dragging sensation at epigastrium, has Ibucorrlioaa, 
the left ilia drawn up, shortening the left limb two inclies. 
Her disease was supposed, by those who had examined lier, 
to be in the hip. Her walk and external appearance indi- 
cated this locality, but the other symptoms were wanting. 
The contraction of the limb upon the pelvis and the tilt- 
ing of the latter were owing to the presence of pus under 
the fascia of the extensor muscles of the thigh, which even- 
tually found exit below Ponpart's ligament. The pain and 
dragging from the epigastrium were aue undoubtedly to 
pressure upon the uterus, by the pns forcing it down or to 

I one Bide, The leucorrhtea followed this disturbance of 

[ the utems. 
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the pressure from the diseased vertebne, The secretion of 
pu3 was diminialied to that degree that the deformity of 
the limb and pelvis wasaoon removed, the general healtli 
improved rapidly, under the use of those tonics that affect 
primarily the ntitritiye system, aided by the mechanical 
support of the apparatus. She gained fleah rapidly. 

She came to see me in September, saying that she conld 
not retnrn to her home (Alabama) without showing nie 
how well she was, and how good her figure. Her appear- 
ance fully corroborated her words. 

This was one of those cases that so often perplex and 
confound the practitioner, until deformity or an abscess 
indicates the locality of the disease. At the time of our 
examination, there was no appearance, locally, of any dis- 
ease of the spine ; the walk, &o., pointed to the hip as the 
seat of disease ; but owing to the absence of all the other 
symptoms of morbus eosarius, and knowing that pus under 
the sheath of the flexor muscles gave rise to this peculiar 
deformity, we were at once led to the true locality of the 
source of her trouble. 

Ulcerations of the last lumbar vertebne, or yet lower, 
often give rise to anomalous symptoms, and frequently are 
considered cases of morbus coxarius, particularly when the 
region of the hip is the seat of the pain. The difficulty of 
diagnosing ulceration of the vertebras in this vicinity is so 
groat, that even the "Nestors" in our profession have 
been mistaken. If the disease occurs a little higher in the 
spinal column, they are generally termed cases of rheuma- 
tism, lumbago, sciatica, neuralgia, &c., &c,, &c., according 
to the locality of the pain and the peculiarities of the case. 
We have repeatedly seen cases that had been treated for 
months for everything but the true dif&cnlty. 
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RACHITIS AND OSTEOMALACIA. 

The exact nature of the deviations from health which 
culminate in softening of the OBseous tissue, in infantile 
and adult life, being as yet obeeure, we can only present 
Bome of the peculiarities, preliminary to pointing out cer- 
tain applications of mechanism for the purpose of obvia- 
ting deformities, and securing the normal shape of the 
skeleton, during the administration of suitable remedies to 
connteract, in individnal cases and upon general principles, 
the diathesis upon which tlie disorders respectively may 
seem to depend, 

Eachitis is conceded, from analyses of diseased bone, to 
consist in diminution of important elements which enter 
into the composition of the healthy tissue— especially of 
the carbonate and phosphate of lime — leaving a prepon- 
derance of the animal constituents. 

"Whether such change may be properly ascribed to he- 
reditary influences — to scrofulous, scorbutic, or syphilitic 
taints — to atmospheric or miasmatic conditions, to insufii- 
cient and improper diet, to periosteal degeneration, first 
manifesting itself as resulting from any of the foregoing, 
or to antecedent disorders of the cLylo-poietic viscera, in- 
terfering with the duo supply of tlie calcareous item, are 
questions yet to be solved, and which we do not now pur- 
pose to discuss. 

Eaciiitia is characterized by crookedness of the long 
bones and enlargement of their extremities, distortions of 
the spine, clavicles, ribs, and bones of the pelvis, tympani- 
tic state of the abdomen, with flatulence and colicky pains, 
diarrhcea, flabby condition of the muBcles, turbid, scanty, 
and lateritious urine. 

In consequence of the impaired development, the bones 
of the lower extremity are often very much shorter than 
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natural ; and, if the cliild has beon allowed to ivalk mi 
the head and neck of the f'emnr may be bent by the 
weight of the body into a horizontal position, below the 
level of the great trochanter : the child becomes bow- 
legged, and the knee and ankle-joints become dletorted. 

Among the characteristics of rachitis, and one wliich 
enables us to diagnose it from osteomalacia, is the period 
of life at which it oet:iirs — the former being peculiar to 
childhood, while the latter is confined to adult life. 

KaehitiB may even date as far back as intra-uterine life. 
It has been observed to prevail to the extent of an epi- 
demic, making progress and decline in such manner as 
to give much coloring to the hypothesis of atmospheric 
influence. 

Osteomalacia is a disease similar to rachitis, as regards 
softening of the oseeous tissue, but dilFers in being eon- 
fined to adult life, and in being almost always attended 
with pain, and generally progressing to a fatal issue, no 
apparent attempt at arrest and repair by nature being 
made, as in rachitis — ^the patient being eventuaDy worn. 
out by pain. 

In osteomalacia, large quantities of calcareous pliosphates 
are excreted in the urine, which does not pertain to rachi- 
tis. The bones, in osteomalacia, acquire a greater degree 
of sappleucsB than in rachitis, and, not acting as fixed 
points for the muscles to act upon, compel the patient to 
maintain the recumbent posture. 

The proper time for mechanical appliances in these af- 
fections, and particularly in rachilas, is during the second 
stage, when the bones are about becoming bent by mus- 
cular contraction, and the action of the superimposed 
weight of the body in walking — the object being to main- 
tain the osseous strneturc in normal shape, by oounter- 
acting rauBcnlar action, and taking from the spine and 
bones of tlie lower extremities, the weight of the body; 
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for, if tlie deformities are not prevented or overcome be- 
fore the third atage, solidification of the osseous substance 
and permanent distortion will result. 

TREATMENT. 

In consequence of the great liabiHty to distortions in 
cases of rachitis, it will be necessary for the surgeon, in 
their treatment, to he particularly watchful, in order to 
obviate the twistings of the joints and the bending of the 
long bones of the lower extremities ; for, if these are al- 
lowed to progress to a great extent, their restoration will 
be found to he very difficult. 

When, for instance, the distortion of the femui- is al- 
lowed to go on, other causes will be lironght into operation, 
and the absorption of portions of the joints by pressure 
will aggravate the difficulty. 

Hence the importance of proper apparatus, applied in 
time, to prevent and counteract the contractions of muscles 
and the yielding of bones. If the child is able to wait, 
the lower limbs should be supported by the apparatus 
figured at pages 233 and 238, in order to secure the hones 
against alteration ; and, if deformities of other portions, as 
\ of the spine, should supervene, tlie apparatus for cur- 
I Tature and spinal irritation will be applicable. 

Deformities of the arms are not so frequent, as they are 
I not required to sustain any great weight, as compared 
\ ■with the lower extremities and the spinal column. 

Simple elastic extension to the linibs is all -that is neces- 
I sary to prevent their deformity, while the patient is con- 
[ fined to the prone position. 

We had a severe case of this disease under our care 
' the last winter. The yoang lady is 17 years old. The disease 
I commenced in early childhood. When she first began to 
I walk, nothing unnatural was observed, but witliin a year 
I from that time some little iri'egulajity was noticed iu her 
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gait, and, as the defonnity increased, Blie was placed under 
the care of a medical gentleman of this city, under whose 
treatment the limbs were, in a measure, restored in proper 
position, but the process employed not having lengthened 
the Boft tissues so as to leave the joints free, and the treat- 
ment being withal extremely painful, her limbs were left 
to resume their former position, so that nothing waa gained 
in the end. 

When she came under our care, the general health waa 
fair, that is, she was never, as she said, sick. The counte- 
nance was rather waxy, flesh soft, eyes frequently inflamed, 
the lids BH'olleu, bowels inclined to be constipated, the 
appetite fair. 

The parents were both strumous, the mother having died 
witli phthisis, and the father has been subject to occasional 
epileptic attacks. The whole figure of this patient is short, 
the limbs particularly so. She had double lateral curva- 
ture of the spine. The femora were both twisted, and 
adducted, the outer condyles appearing to be absorbed 
about two-thirds of their deptli. The head of each tibia was 
entirely removed from off the inner condyles, and their in- 
ner face absorbed to the depth of half an inch, where they 
were in contact with the outer condyle. The patellas 
were outside of the condyles, and the contraction of the 
extensor muscles attached to them seiwed to draw the tibia 
outward and upward, respectively, and they stodd at an 
angle of 45° to the femur, and were rotated outward. 

One limb could be rotated half a circle, the toes of the 
foot could be pointed directly backward, and the patellas 
were very small, absorption having been going on for 
several years — showing that, when a part is not called 
upon to perform its funetiou, it is not only not maintained 
in its original status, but is actually liable to become ab- 
sorbed. 

This is an important fact, and one which the Burgeon 
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should keep in mind in examining cases of deformitiefi of 
long standing. 

There ia another equally important fact to remember, 
which is, that when the suspended function is restored to 
a part, the tissues necessary to the pertbrmance of that 
fnnetioii will be produced. This may be regarded aa the 
law. We see it in the formation of joints in new localities, 
and it has gone so far in some cases as to appear a Bpecial 
interposition of Providence. "We bare a case of congenital 
dislocation of the hip and knees, that undoubtedly took 
place in eai'ly fcetal life; at birth the tibias were lying 
upon the femurs, and no appearance of any patellas. 
The bones were reduced to proper position, and the patellaa 
were immediately developed. We have reduced the 
femurs, and anticipate development of the head and neck. 
The law of growth has probably not been interfered 
with further than by the interruption of the fimctiona, and 
we may reasonably aak why, having restored the function, 
we may not entertain the hope that the head and neck of 
the femurs wiU be developed, upon the same principle 
which governed the development of the patellas. 

In cases of softening of the bones, it should be kept in 
mind that they may become so weakened that the simple 
contraction of muscles, without the weight of any portion 
of the body, will be sufficient to change their axis. 

Moderate elastic extension will overcome the contractile 
force of the muscles, and thus prevent deformity from this 
cause. 

We have also to gaard against deformity from position, 
or by the weight of a portion of the body. The spine will 
become distorted if the patient is allowed to sit up, and 
in extreme cases a water bed will be the best resting-place 
for the patient. 

The general principles of elastic extension, as applica- 
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ble to the treatment of other deformities, are indicated 
here. 

In the case mentioued, extension was employed nntil the 
ligaments and soft parts were sufficiently elongated to allow 
the joints to be brought into their proper place, when 
apparatus was applied to retain tliem in situ. 

Our apparatus for extension of the limb in morbus 
coxarius answers for the lower limbs, while that for 
lateral curvature of the spine supplies the same necessity 
for the trunk. 

Hygienic means are of the utmost importance also, and 
such tonics as promote the digestion and assimilation of 
food should be administered. It is in this function that 
the difficulty lies, and all our eiforta should be directed to 
improve the nourishment of the patient, and tbua enable 
the absorbents of the system to take up such constituents 
of bone as may be deficient. 

The phosphates of lime, &c., are often useful, notBimply 
because they liirnish lime to the system, but because they 
in some way aid in the assimilation. There is no lack of 
lime in our food to supply the wants of the system, when 
we are in that state of health that admits of its elimination 
into the system. 

The chloride of zinc is often beneficial, affording mate- 
rial for chemical combinations whieli result in benefit to 
the patient. The extract of nus vomica and the nitrate 
of silver combined we Lave found advantageous, and 
finally all tliat conduces to improve the general health and 
restore tone to the digestive organs will prove of great 
benefit. 
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SPINAL IRRITATION. 

This is the term used to designate certain Bymptoms, 
more or less connected with some dieturhance of the 
spinal cord ; bnt it does not describe the affection. 

Many practitioners suppose these symptomB are only the 
reflex manifestation of some local disease, especially of 
the nterus. There are undoubtedly two classes of cases — 
those dependent upon some local disease separate from 
the spine, and affecting the spinal cord by reflex action, 
and, secondly, those in which the meninges of the spinal 
cord itself are diseased. 

In the former, the apparent difficulty of the spine is re- 
moved when the local difficulty in some other organ, from 
which it is reflected, is abated. 

In the latter, the spine is relieved no ftirther than it is 
treated locally. "We give an illustrative ease of each vari- 
ety : — A physician's wife, from Ohio, came under our 
care, having been brought from her home upon a bed, 
being unable to ride sitting up, or to walk more than a 
few steps. 

Her case had been pronounced disease of the spinal 
cord. 

In my first examination of her case, I found a train of 
nervous symptoms which I have usually noticed as refera- 
ble to some one of the several diseases or displacements of 
the uterus, sutScient to account, in our opinion, for the 
spinal disturbance. 

Upon questioning her, she said there was no difficulty 
there ; that she had been examined for it particularly by 
her former physician, who pronounced her free from ute- 
rine derangement, and she herself felt confident that she 
had never had any difficulty there. 

This put a stop to further conversation on this sub- 
ject. 
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"We applied an apparatna to relieve the innsclea of tn« 
epine, by affording artificial eiipport, and administered 
constitutional treatment to invigorate the Bjstein, under 
which she improved, and became able to walk out for ex- 
ercise. 

While walking one day she stepped olf the curbstone, 
while her attention was diverted, and the diatance down 
being greater than anticipated, it gave lier a severe jar or 
concussion, causing such severe pain in her back as to 
render it very difficult for her to walk part of a block 
back to her boarding-place. 

Calling Boon after, she narrated her accident and the 
effect it produced. We immediately afisured her that it 
settled one point, namely : that she had some uterine dis- 
placement. Our confidence induced her to consent to an 
examination. We found the uterus resting laterally across 
the pelvis. It was reinstated in proper position, and a 
ring pessary applied, by our friend Dr, Peaslee. The res- 
toration of the uterus immediately relieved the pain in the 
back, and slie was able to go up and down staira with 
comparative ease. 

In other cases, as a matter of experiment, we treated 
locally a portion of the affected spine, lea%-ing the balance 
imtreated, the general health being at the same time at- 
tended to. The result was, that the portion of the spine 
locally medicated waa very much improved, while the 
other portion remained the same. Another fact, hearing 
upon the local origin of these spinal diffieultiea, is, that 
cases which we have treated by rest, counter-irritation, 
and general invigorating remediea, were benefited while 
they remained quiet, but as soon as they waited or rode 
the pain returned. Afterwards, we applied our apparatus 
to relieve the labor of the muscles in sustaining the body 
erect, while, at the same time, it prevented those shocks 
and jara to the spine, in exercising, which affect it so un- 
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PHTHISIS PULMONALIS. 

It is witli some hesitation that we attempt giviug our 
views of tliis disease. This arises, not from any want of 
confidence in the principles upon which we base the treat- 
ment, or in the results that follow; these rest upon an 
experience of many years, and are not to he readily shaken. 
It is rather because we are aware that any innovator in our 
profession is looked upon with distrust ; he is considered a 
fit mark for all his brethren to bestow that class of feelings 
npon of which they are not lavish toward their friends. 
He is exposed to all the fault-findings of all the fault- 
finder in the profession. An honest criticism, from "a 
seeker after troth, should be courted, and no lover of truth 
would object to it ; it is, in fact, for the aeeomplishmeut of 
the same purpose sought by the criticised ; with such labor- 
ers wc would cheerfully co-operate. 

There is, perhaps, no disease which claims its victims 
from our households, in whicli the public are so ready to 
catch at any course of treatment which promises success, 
as in the one under consideration. There is scarcely a 
family, but has some member or some friend who is a sub- 
ject of painfnl solicitude on account of the premonitory 
symptoms, or the actual access of this disease. Yet, if a 
member of the profession advances new opinions, particu- 
larly if they take a more favorable view of its amenability 
to treatment, they are not only discredited, but the author 
is looked upon with suspicion, his motives are questioned, 
and there is a lurking mistrust that it is tut a bait to catch 
those who are hoping against hope. 

On the other hand, a man may write volumes npon the 
subject, with the full approbation of the profession, and 
with credit to himself, provided his efibrts extend no 
further than endeavors to illuminate the old, the venerable 



282 SPINAL IRRITATION. 

invalid, and perhaps bed-ridden, wliich makes the case 
much more serious. 

This difficulty of the spinal chord is most apt to occur in 
persons predisposed to some form of struma, and there- 
fore it is that medication should be employed to increase 
the vital energies. 

These patients are very apt to become confirmed opium- 
eaters ; being so continuously subject to pain, and to fre- 
quent exacerbations, they resort to it for relief, until the 
habit is formed. It is hardly necessary to suggest the 
importance, to the medical attendant, of bearing this in 
mind. 

Sometimes a single bundle of nerves is affected, and 
pressure, or percussion along the spinous processes will 
detect its seat. The pain will indicate the seat of the dis- 
ease in the chord, and vice versa. We have often seen 
vomiting induced by inordinate pressure upon the sides 
of the spinous processes over the origin of nerves distrib- 
uted to the stomach. 

When the pain in the back is sympathetic, treatment 
must be directed to the viscera involved, and giving rise 
to it by reflex action. 



PHTHISIS PULMOSALiS. 



PHTHISIS PULMONALIS. 

It is with some hesitation tliat we attempt giving our 
viewB of this disease. Tliis arises, not from any want of 
confidence in tlie principles upon which we base tlie treat- 
ment, or in the reaolta that follow; these rest upon an 
experience of many years, and arc not to he readily shaken. 
It is rather because we are aware that any innovator in our 
profession is looked upon with distrust ; he is considered a 
tit mark for all his brethren to bestow that class of feelings 
upon of which they are not lavish toward their Mends, 
He is exposed to all the fault-findings of all the fault- 
finders in the profession. An honest criticism, from 'a 
seeker after truth, should be courted, and no lover of truth 
would object to it ; it is, in fact, for the accomplishment of 
the same purpose songht by the criticised ; with such labor- 
ers we would cheerfully co-operate. 

There is, perhaps, no disease which claims its victims 
from our households, in which the public are so ready to 
catch at any course of treatment which pronviaea success, 
as in the one under consideration. There is scarcely a 
family, but has some member or eome friend who is a sub- 
ject of painful solicitude on account of the premonitory 
symptoms, or the actual access of this disease. Tet, if a 
member of the profession advances new opinions, particu- 
larly if they take a more favorable view of its amenability 
to treatment, they are not only discredited, but the author 
18 looked upon with suspicion, liis motives are questioned, 
and there is a lurking mistrust that it is but a bait to catch 
those who are hoping against hope. 

On the other hand, a man may write volumes upon the 
subject, with the full approbation of the profession, and 
with credit to himself, provided bis efforts extend no 
further than endeavors to illuminate the old, the venerable 
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patli our fatliera trod. "Wliy is this ? Not because medic* 
men are of all men the most obtuse, as well as the mot 
obstinate, or that they are not as deairoua of curing this d 
ease as the patient or his Mends, hut because they feel a 
are convinced that, when this disease has once taken po( 
session, it goes not oat until the spark of life goes with il 

The radical change which has been effected by our inv^ 
tigations in the treatment of diseases of the joints — a ela 
of cases that formerly ranked with the prolesaion next 1 
phthisis, as to curability, also a similar change in the ti 
ment of deformities, as well as other affections that coD) 
within the province of surgery — necessarily impairs o- 
fidence in the perfection of our science, and compels us to 
believe that much which is at present received as truth, will 
be found in the future, at least open to criticism. It is one 
step in advance toward ^jerceiving the necessity of seek! 
for more knowledge upon a subject, when we doubt t 
present received opinions ; and it is a good mode of £■ 
vestigatiug any disease, hut particularly one within 1 
domain of surgery, to enter upon its study as though t 
were the first case of the kind, without even a reference t 
books or opinions. 

Let me not be understood as discarding or und 
the literature or the labors of our profession. Fa 
we would simply endeavor to make every man an indei 
pendent thinker and investigator. We would also suggeg 
that every man, after he has read all ivitliin his reach up( 
any disease, and has thoroughly digested it, use this know 
ledge to aid him in his investigations, not to decide 1 
opinions. There ^vill necessarily be many things that ^ 
must take n]»on trust, as no one can examine miautel 
upon all points. 

We would discourage the habit in our profession i 
taking so much upon trust. Let no one receive thj 
opinions of others aa decisive upon phenomena that t 
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before him, unless, after close examination, he is unable to 
form an opinion, or his conclusions ^;ree with those of 
others. Every man should be able to give a remon for hia 
opiniouBj rather than an authority. 

Before entering upon the discussiou of the subject, there 
are several considerations that should be thoroughly exam- 
ined. 

It may at first appear incongruous to bring forward, in 
a work devoted to " mechanical surgery," a subject which 
has heretofore been considered exclusively within the 
domain of physic ; but we trust it will be discovered in 
the sequel that this ■view is erroneous ; that our best and 
most reliable resources for the ciu-e of tliis disease are to be 
found under the head of mechanical remedies. 

It has been for some time a well-settled opinion, that a 
low state of the vital energies is that condition of the 
system most favorable for the development of tubercle. It 
ia also an established fact, though one not so well known as 
the former, that, other things being equal, an animal 
digests and, assimilates food just in j>roportion to the 
quantity of air he respires. If these propositions are 
admitted, then it follows that if we have diminished 
resjnration, we must have diminished assimilation, conse- 
quently a condition of the vital powers favorable to the 
development of tubercle. Again, if a depressed state of 
the powers of life favors the formation of tubercle, it fol- 
lows that an exalted state of vitality becomes a serious, if 
not a fatal, obstacle to their development, and, if they are 
present, it not only prevents their degeneration, but actually 
necessitates their absorption. 

From the foregoing conclusions, it is evident that much 
of our reliance for means of counteracting or curing 
phthisis most be upon a large amount of air-cells or lung, 
and, what is of equal importance, an ability to use them. 
Air-cells are of no use in the animal economy unless they 
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iwrlbrm tlieir fiinctions ; if tliey are collapsed, or confinet 
in a cavity so small that only a fractional portion of the* 
can be brought into healthy exercise, then they are of i 
more consideration for the function of respiration than f 
much muscle. 

The Creator has given us (and undoubtedly for a \ 
purpose) two lunge ; these he has subdivided into lobes j 
injury of one side of the chest, a punctured wound for 
instance, does not affect or impair the function of the other, 
but life can be sustained with one lung only. We infer from 
the fact tliat one lung ia separated from the other, that the 
Almighty deeigned either lung to be of itself sufficient to 
support life under such accidental circumstances. We see 
in other instances, where organs are double, that either 
can perfonn all the functions usually effected by both 
when acting together. This is true of the eye, the ear, the 
brain, »&c., &c. ; therefore we cannot avoid the conclusion 
that, with a toell-developed chest, man has twice the volume 
of lungs neoessai^ to support life. 

This is frequently demonstrated in the case of punctured 
wounds of the chest, and, in some instances, where the 
use of one lung has been destroyed by disease. 

"We have mentioned, as a well-established fact, that 
diminished vitality renders the system susceptible and pre- 
disposes to the development of tubercle ; we would add that 
it also encourages and aids the ulcerative process. If this 
proposition is granted, we must at the same time admit its 
converse. 

We have also stated that, other things being equal, 
animals digest and assimilate food in proportion to their 
respiration. 

We have shown that the Creator has given man, for spe- 
cial reasons, duplicate lungs, or double the amount of air- 
cells necessary to sustain Kfe, provided the cavities or 
laboratories in which they do their work are of such ample 
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dimensiona that they are not hindered or interrupted in 
accomplishing resulta equal to their lull capacity. 

If these propositions are correct, we perceive no element 
in the foundation, no reason to prevent our asserting that 
we have a sure and Iroad haais upon which to huild hopes 
of the curability of phthisix. 

It now remains to be considered whether the cavity of 
the chest can be enlarged to the requiBite dimensions ; and 
if Bo, will the lungs be enlarged, or the air-ceUa expanded 
or multiplied in proportion, or sufficiently so to fill it ? 

In another place we have demonstrated how, and nnder 
■what circumstances, the soft tissues can be elongated to 
any reasonable length ; therefore, if the diminished size of 
the cheat is dependent upon this cause, we have entirely 
within our control the meana of remedying it. 

As a general description, the chest may ho said to be 
the space enclosed by the ribs and tlieir coverings, the 
sternum, and the diaphragm. The ribs unite with the 
spinal column by an articular surface, a point from which 
motion extends through their whole length. The first or 
upper one atanda nearly at a right angle with the spine, 
and admits of but slight motion ; helow this they gradually 
increase in length, while at the same time they turn down- 
ward more and more, bringing their sternal ends, together 
with that bone (to which a portion of them siro directly 
attached), near to the spinal column, when the air is ex- 
pelled from the lungs; at the same time the diaphragm, 
which is attached to the margin of the lower ribs, is tlurust 
up by the contents of the abdominal cavity, they being 
compressed by the contraction of the abdominal muscles. 

In this condition we have the cavity of the chest reduced 
to its smallest capacity, consequently most of the air is ex- 
pelled from the lunga, leaving the air-cells in a collapsed 
state. To enlarge the cavity of the chest, and thereby 
allow the air to inflate the lungs, the muscles contract, 
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drawing upward tlie free end of the riljs (the otlier being 
articulated with the spiiial column), while at the same 
time each rib rotates upon ita ends, forcing the eteraura 
farther from tlie spine, thus increa3ing tlie cavitjf inclof 
by them. During this movement of the ribs, the i 
phragm contracts, bringiag its fibers straight, and increasilS 
tlie cavity yet more, by lowering its Itase. This is, briefly, 
the mechanical process by which a vacunm is produced in 
the cheat, the only entrance to which is through the trachea 
and bronchia to the lungs. Tlie luuga lying pendent in 
this cavity, the air ruslies in to fill the vacuum, and inflates 
them to the capacity of the cheat. All this is, in one sense, 
simply a mechanical operation, similar to the production 
of a vacuum in a pair of bellows or an air-pump. 

"We have thus explained respiration as a mechanical 
process, that the reader may the more readily see and 
appreciate the necessity of a large chest (or cavity), in 
order that an individual may respire a large amount of 
air. This cavity is as essential to a full inspiration as a 
large volume of lungs, ior the latter can accomplish 
nothing unless the cavity that contains them will admit 
of their full expansion. 

But this is not all— there is another consideration of 
equal importance. A man may possess a large cheat, 
naturally, taking its external dimensions, and yet be 
able to inhale but a small quantity of air. His chest 
resembles a large pair of bellows, with tlie handles eon- 
fined so as to permit them to open but a short distance. 
It must be remembered that the amount of air respired 
depends upon the vacuum produced at each inspiration, so 
tliat it is evident we may possess a large chest and yet not 
be able to inhale as much air as a person with a chest 
smaller, yet admitting of free expansion. This fact should 
not be lost sight of, as it accounts for some persons sue- 
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curabing to phthisis who are said originally to have pos- 
sessed large eliests. 

A large chest, from long disuse of its full power of 
expansion, may ie so cortfined by a shortening of its liga- 
ments, muscles, and other soft tissues, that it cannot be 
expanded to any thing near its full extent. 

This is in accordance with a law we Lave elsewhere 
explained ; it will be seen by this, tliat a man, who by 
nature is furnished with a large respiratory apparatus, can, 
by only a partial use of it, gradually bring it down to the 
smallest compass, a point even below that of a small chest 
which can be fully expanded. This is another and impor- 
tant element to be taken into consideration in the treat- 
ment of phthisis. We must possess relatively not only a 
large chest and a large volume of lungs, but they should 
be kept in a condition in which they can be expanded to 
their fullest capacity. 

From what has been said, it is evident that the best and 
most effectual method of enlarging the chest, and thereby 
tiie lungs, becomes a consideration of the highest impor- 
tance. The processes that have been recommended for 
this purpose are innumerable, and as varied as their in- 
ventors. The principle upon which we propose to effect 
it was published in the American Medical Monthly, March, 
1858, and ia baaed upon the physiological and anatomical 
conditions involved in the act of respiratiou. It will be 
remembered that respiration is an involuntary act ; it is 
performed and governed by nerves and muscles that are 
without our control ; an animal cannot destroy his life by 
simply refraining from breathing, however strong his will 
or determined his resolution ; there comes a time beyond 
which he cannot prevent the -act of respiration, whatever 
may be his efforts to the contrary ; therefore we say that 
it ig without his control. 

We caution the reader to keep this fact in mind, for it 
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has a decided bearing in devising plans for eulargiug t 
chest and increasing the volume of lungs. It is evident 
that, if respiration be an involuntary act, we must, in what- 
ever we do, conform to the laivs that govern it ; our volu^i- 
(ai-i/ eflbrta to increase tlie amount of air respired should 
conform to the laws that govern the involuntary act, or 
there comes a strite, a clashing of effort, between the two ; 
but the latter is sure to he victorious, and, like most victors, 
it sufl'ers more or less exhaustion by the struggle. To test 
this, let any one force himaelf to breathe at a different order 
of time from what is natural for him at the time of the 
experiment — ^no matter whether it is faster or slower than 
is the standard for him. lie will find, after a few respira- 
tions, that tlie process ia not an harmonious one ; that there 
is a conflict of effort, and this conflict exhausts hira. As 
we are aiming, in our treatment of this disease, to increase 
the vital powers, we should avoid any process by ■which 
the individual is prostrated ; although he may have taken 
in more air than usual, and although he has been sncceEafnl 
in increasing the respiration, be has done it at the erpenae 
of a loss of vitality, rather than a gain. The plan <^ 
drawing a fuU inspiration, retaining it, and by its rarefioar 
tion expanding the air-cells, is not only open to the objec- 
tion that it interferes and exhausts, but the person is, as it 
were, without the benefit of air during the time the air is 
retained in the lungs beyond the usual time of an involuntary 
respiration, as air will take up but such a proportion of 
cai'bon, however long it may be retained. The breathing 
through a tube, where the aperture is smaller than the 
oriflce of the larynx, thereby obliging the peraon to 
make an extra muscular effort, has the same objection. 
Inhaling through a tube, in which the inspiration is free, 
but where the eapiration is obstructed by a valve, ia sup- 
posed to enlarge the lungs, by forcing the air into every 
air-cell by the violent efforts in compressing the chest to 
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expel tho air. By these plans, the air ia retained beyond 
its capacity for effecting any healthful change in the hlood; 
besides, it interferes with the natiiral time for inspiring and 
expiring, which interi'ereuce, we have shown, fatigues and 
exhaiists. 

Passing by many other plans of this character, for de- 
veloping the cheat, all of which are open to the same ohjee- 
. tions, we come to what are termed gymnastic exercises, for 
this purpose. Before enteringupon an examination of these, 
we will review, bo far as is necessary to elucidate onr plan, 
the anatomy of the muscles, &c., connected with the act of 
respiration in these exercises. All the musclea that go to 
the arm are mnaeles that are brought more or less into 
use during voluntary respiration; they arise from the 
ribs or parts adjacent, and, when used in voluntary respira- 
tion, contract from the shoulder, this being held by musclea 
that pass from it to the neck. The clavicle, like a sweep, 
holds the head of the humerus away from the chest, while 
the cervical muscles draw it upward. In this position the 
muscles going to the arm contract, and draw the ribs ui> 
ward, as in the act of involuntary inspiration. "When 
the shoulder ia the fixed point during the contraction of 
these muscles, the chest is free, and can be enlai^ed to the 
full extent the ligaments will admit. 

We have said, that during this process of muscular 
action, the ribs are at liberty, and can be acted upon to 
enlarge the cavity of the chest ; but suppose a man attempts 
to raise fifty pounds in each hand above his head, can he do 
it and leave his ribs free, or will he be compelled, in order 
to make the effort, to draw in his breath and retain it, 
thereby giving his ribs a support from the air inside, while 
the muscles of invnluntaiy respiration bold them firmly in 
this position? Let any one who is in doubt test it by 
making the experiment. "What is true in this act is tnie, 
in a degree, of every other, where these muscles act upon 
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the ami, moving it in any direction. In all siicli motions, 
the chest is more or less firmly fixed. When they are 
slight, requiring but ii small amount of muscular power, 
they may be effected without any perceptible confinement ; 
hut alwaj-s when the efibrt cornea in any degree near the 
whole muscular power, the chest must he fixed, as a point 
from which these museles can act. We see the effect of 
this fixing of the ehest, in a man who attempts to expend 
hia entire etrength in lifting a heavy body, by the deepened 
color of the face, caused by holding his breath. The man 
splitting wood often holds his breath untillie has expended 
his effort, when, in nonsequence of having retained the air 
in the lungs beyond the regular time allotted by the invol- 
untary nerves and muscles, he expels it suddenly, and not 
unfrequently audibly. 

All the muscles that go to the arm have two sets of 
nerves of motion, "Wlien tlie arm is to be moved, the chest 
IB held motionless, while the muscles contract, drawing the 
arm toward the body. The chest is the fixed point from 
wliieh the innacle contracts, but when these muscles are 
called upon to contract in the opposite direction, then the 
shoulder is the fixed point, and the chest is left free to he 
moved by the muscles. 

We have endeavored, by repeating this two-fold action 
of these muscles, and the condition of the parts to which 
they are attached during each of these processes, to fix it 
in the mind of the reader, that he may not lose sight of it 
when we come to use these facts in showing the true or 
philosophical method of developing the chest. 

We are now prepared to make the inquiry, how can the 
ehest be enlarged by any of those exercises, where the arm 
moves as it does in practising with the dumb-bells, the club, 
or in rowing, pulling up weights, &a,, &c., movements in 
wluch the chest is more or less firmly fixed, and tbei'efore 
cannot be enlarged while so held. An effort, to be effectual 
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a enlarging the chest, must take place when its walls are 
unrestrained, when the power exerted will be expended 
upon it, while it ia not trammeled by the contractions of 
any muscles that counteract its enlargement. This can be 
effected whenever we maku the hands the fixed point, and 
draw the body toward them; the same effect upon the 
chest takes place also when the body ia simply suspended 
by the arms. 

In these positions, the weight of the body is suspended 
by the pectoral muscles, these acting upon the ribs, as in 
voluntary inspiration, drawing them up to the fullest 
extent their ligaments and other soft tissues will admit, and 
this without the fatigue or exhaustion consequent upon 
voluntary inspirations. A particular consideration in this 
process ia, that it does not interfere in any way with the 
natural involuntary respiration; thia goes on, as nsnal, 
without that intemiption in time or sense of fatigue expe- 
rienced when the cheat is expanded by a ixiluntary effort. 
By this process there is just aa much more air enters and 
escapes trom the lungs than during ordinary respiration, as 
the cavity of the chest will hold when enlarged by the 
entire weight of the body. The only expenditure of nerve 
or muscular force is through the hands, in holding upon 
the bar. To give some idea of the increase in the amount 
of air respired under this process, we will give the experi- 
ments of a committee appointed by the British Association, 
of Loudon, to report upon the best method of restoring 
asphyxiated persons. In this report, made in 1862, the plan 
is called Dr. Sylvester's, but it is the same mode of expand- 
ing the chest we published in the American iledical 
Monthly, of this city, in March, 185S, and reprinted in a 
pamphlet form, it will be observed, over four years before 
this report. Dr. Sanderson, another member of the com- 
mittee, constructed an instrument for measuring the 
amonut of air entering the Inngs during their experiments 
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upon tlie dead subject. By Dr. M. Hall's " read j- method," 
the quantity of air moved in and out of the lungs rarely 
reached nine cubic inches, and never exceeded fifteen ; 
whereas, by the plan -kg proposed in March, 1858, pub- 
lished in the American Medical Monthly, of tliia city, viz., 
by making use of the arms to expand the chest, the quan- 
tity reached as high as Jifi>/ cuhio inches, five and a half 
times as much as by Marshall Hall's plan.. We think the 
most skeptical must be convinced that this was a large 
amount of air to introduce into the lungs of a dead sub- 
ject by any process at ail simulating natural respiration, 
and at the same time it must he evident, if this same force 
isapplied to the living subject, and does not interfere in 
any way with the ordinary involuntary respiration, it must 
increase, to a very great extent, the amount of air respired 
— a diiferenee, in most cases, as great as between tliat 
during disease and that quantity sufficient for the enjoy- 
ment of the most perfect health. 

We have introduced the results of this experiment to 
show the effect of this mode of acting upon the chest to 
enlarge it. It is as though every fiber of muscle was a 
fine thread attached to the ribs tlirough their length, and 
the draft upon them made in the direction and in the manner 
best calculated to bring them upward and outward, as in 
the act of inspiration, thus enlarging the ca\-ity of the 
chest to the extent that the weight of the body would, 
were it suspended over a pulley to these threads (muscular 
fibers). It should be remembered that this is in addition 
to the ordinary respiration ; the function of involuntary 
respiration goes on the same as though the ribs were not 
raised hy this great weight. As we have shown, this non- 
interference with the natural inspiration is one of the 
essential requisites to any plan for developing the lungs, 
and that any other mode fatigues and exhausts the system. 

Exercise during phthisis has been objected to hy some 
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authors, from a fear of exciting the action of tlie heart, 
and that, through this increased frequency, the lungs would 
hecome congested, and the liahility to hemorrhage in- 
creased. By this plan of ours, the whole process is 
changed. In the first place, the action of the heart ia not 
materially accelerated ; in the next place, the volume of 
lungs is very much enlarged to receive the blood, ao that 
probably the pressure upon them is less than when not 
under the extension. Again, the action of the heart is 
rendered easier, inasmuch as tlie blood, as well aa air, 
rashes into the lungs to fill the vacuum. 

Instead, therefore, of its predisposing to hemorrhage, it 
actually prevents it. "We see by this that not only the 
respiration ia benefited by this process, but the circulation 
is made easier. It acta to increase the vigor of the heart, 
as a tonic whose primary effect ia upon the circulation, or 
rather, it renders the labor of the heart leas by diminiahing 
the resistance. 

The elfect of thia mode of expanding the chest ia well 
illustrated by those subject to aathma. Most of those 
habitually subject to it have discovered that if they lean 
the head forward, resting it upon the hands on the back 
of a chair, leaving tJie chest suspended by the pectoral 
muscles, they can breathe much easier, and obtain, in this 
position, refreshing sleep. This relief is due entirely to 
the enlargement of the chest, by its weight hanging sus- 
pended by the pectoral muscles. If the position is changed, 
the respiration is impeded. It should be distinctly under- 
stood that thia process of enlarging the chest by suspension 
from the arms calls for but a small outlay of nerve force ; 
there are contractions only of the muscles of the hand, in 
holding on to the bar ; beyond this, the weight of the body 
hangs upon the ligamenta andrausclea ; even the contraction 
of the muscles of the hand we have often in a measure ob- 
viated, in persons tltat were very weak, by securing a baud 
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or liiuiilkoreJiief around tlie bar as close as Uie hand can be-1 
forced tliroiighit; tliis comeH down wpou the ^vriet; then 
the band 'n placed upon the bar as before, yet without the 
effort to liold as when without the band around the wrist, 
the latter Buataiumg most of the weight. 

It will be perceived that this plan gives the patient the 
benefit of full, free, and deep inspirations, with but a alight— 
increaee of nerve power, or exhaiiBtion from tlie proeeaBj 
and the exercisee can be continued for a number of u 
in succession, and thea a short respite. There is a largei"* 
amount of air taken into the lunga at each inspiration than 
can possibly be done by the ordinary etfort of voluntary 
inspiration. 

If the patient teels equal to the task, the voluntary e 
can be superadded. This can be done occasionally, bud 
we alionld not advise its frequent repetition, particularly il 
the case of feeble subjects. It will scarcely be nece 
to remiud the reader that the air is forced into this vacnni 
by the weight of the atmosphere, which is computed to b 
fifteen pounds to the square inch, a force sufficient to o 
every permeable air-cell to its full capacity. The i 
diate effect of this plan of increasing the amount of r 
ratory power is, that the individual takes from one to tw 
hundred per cent, more air into the lungs without any i 
temiption of the frequency, and without any ( 
fatigue, except in the arms ; and this more a feeling of etk 
treme extension of the soft parts, than that of exhaustioai 
Were the only advantage derived, that from an increase 
respiration for one-half or even one-quarter of the time, it'] 
would be invaluable to a person, dying in consequence offl 
the respiration being diminished below the necessities a 
the system. But this is but a part of the benefit, and t 
of a temporary character. 

This process should be continued until the chest ! 
become permanently enlarged, and the lungs have ( 
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oped until they fill this capacions cavity. This is done 
on the principle we hnve elsewhere explained, viz. ; that 
the soft tiaaues elongate by the addition of new material, 
when they are retained in a tense state. This condition 
stiranlates the nutrient veseela, and the growth is much 
more rapid than would be supposed. Again, this exercise 
increases the power of the mnsclesof respiration. We stated 
in the commencement of this article that the power of di- 
gwting food and assimilating it was in proportion to the 
quantity of air respired, other things being equal. Can 
we expect a patient to increase the quantity of food taken, 
one or two hundred per cent., the proportion we have given 
as the ratio of increase in the respiration, by this process ? 
And can we expect them to increase in flesh and strength 
accordingly ? We hesitate giving the results we have seen, 
because they are too startling to bo beheved by the profes- 
sion or public, with their present views of the inciu-ability 
of this disease, We have known a lady, feeble from dis- 
ease of the lungs, gain ten pounds in weight in two weeks ; 
and this was not a mere evanescent gain, but it continued 
until she had increased in weight twenty-^ight pounds. 
This improvement was not confined to an increase of flesh 
merely; the muscnlar power, and the vitality of the whole 
system, was increased iji proportion. This is not the residt 
in a single case only, but is a general law. The result fol- 
lows as certainly as the result follows any other law of the 
animal economy. We can rely upon it with as much con- 
fidence, and with as little fear of disappointment. 

The profession will not mistake ns. They will not sup- 
pose that, when the mesenteric glands are diseased, so as to 
cut off all reception of nourishment from the alimentary 
caniil, we expect, by increasing the respiration, the patient 
will gain flesh. We stated that, other things being equal, 
this result would follow. 

Dr. M'Cormae, of Belfast, Ireland, in his work on Con- 
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BamptioQ, Bays: "Tubercnloos scrofulona depoeite, then, 
whether in the offspring of Bcrofulous consumptive parents, 
or the offspring of pei^ons free from scrofulous tuberculous 
disease, are alike ; and in every cose, owing to the insuf- 
ficient, ioiperfect performance of the respiratory function, 
the carbon is retained — in other words, it is not di&chai^ed 
or sufficiently discliarged from the blood in the lungs, and, 
finding no adequate outlet by the liver, skin, or other pos- 
sible emunctories, being neither burnt off in the Inngs, 
nor expended in the tissues, is deposited, mainly as a hydi'o- 
carbon, in the lungs and other organs, under the form of 
the bodies known by the designation of tubercles." 

He attributes this imperfect decarbonization of the blood 
to the impurity of the air we breathe in our places of busi- 
ness and pleasure, but more particularly in our ill-venti- 
lated deeping apartments. 

It is undoubtedly true that much irapm-e air is respired, 
and that the consequences are as deleterious as he snp- 
poaes; consequently, the subject deserves our highest con- 
sideration as a matter of hygiene. Yet we cannot think 
that all would escape phthisis, even should they never 
breathe impure air, granting that Dr. M'Cormac's views 
of the cause are correct. 

The habits and employments of a large proportion of 
the community are such, that they require but a small 
amount of air to supply the wants of their system : the 
student, the accountant, the vast majority of females, par- 
ticulai-ly those confined to the needle, persons of sedentary 
habits, or those afflicted with ennui, require but a smal! 
amount of air to supply the needs of the system under such 
circumstances ; their respiration is slight ; the chest is 
seldom if ever expanded to its full capacity; it is limited, 
day after day and month after month, to this semi- 
developed state, and t!ie consequence is, that the cheet 
follows that law of the animal economy which limits the 
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nourialiment of a part to its uses. If a ligament, ordinarily 
three inches in length, be limited to a space between its 
origin and insertion of two inches, it will not be reproduced, 
in the ordinary process of nonrisbnient, to any greater 
length than the duty it baa to perform demands. The 
thorax is no exception to this law ; if the ribs remain con- 
fined for months to a motion of half tlieir capacity, the 
muscles and ligaments confonn to this altered condition ; 
tbe result is, the chest cannot be expanded to the extent 
designed, but only to that within tbe limits to which it has 
been confined. As we have before stated, the lungs eon- 
form to the cavity in which they are located, or in other 
words, they conform to the amount of labor they are called 
upon to perfonn. When the thorax baa long remained in 
this contracted state, one in which there is just sufficient 
volume of lungs to support life, while no increased demand 
is made upon them beyond ordinary respiration, the indi- 
vidual may enjoy good health, but limited to this scale of 
labor ; under these conditions, should he be exposed to im- 
pure air, or should any difBcuIty with the lungs occur, then 
the system must suffer just in proportion as the lungs fail of 
performing their office. It would immediately be below the 
point of sustaining itself, and must, of necessity, sink underit. 

The full development of the chest, by the means we 
have proposed, provides against such contingencies. 

If the capacity of the thorax has been increased to that 
extent that it contains a volume of lungs capable of per- 
forming double tlie service ordinarily required of them, 
then the extra quantity of air inhaled will be sufficient, 
when the individual is placed in an iiftpwre atmosphere, to 
furnish an amount of oxygen equal to the demands of the 
system ; while in tlie other case, with a volume of lungs 
barely sufficient to supply the wants of the system when 
only a j)u>-e air is breatlied, if placed in an unfavorable 
atmraphere, the body must necessarily yield under tlie 
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deleterioua influences of imperfcutlj aerated blood. Larg< 
lungs cau be partially inflated, and thus perform a smtH 
amonnt of lalior, but a contracted cbcst and a limite 
qoantitj- of lungs cannot anpply the place of the formef 
when called upon for increased service bj the demands 
the eyfitera. Tliero is, liowever, an eiFort made to i 
plish this by increasing the frequency of the reepiratioM 
as the capacity of the lungs diminishes. 

This view of respiration deserves and demands from t 
profession a more careful consideration than it has hereto- 
fore received. 

Without a large chest and a corresponding volume of 
lungSj all our medication in phthisis will be but palliative ; 
but when we, by proper training, develop in our youth the 
fall capacity of the respiratory apparatus, then the system 
will be in a condition to respond, and we may anticipate 
with confidence the most happy results whenever medica- 
tion becomes necessary. 

As we stated at the commencement of this chapter, a 
diminished vitality favors tubercular development ; there- 
fore this condition should immediately receive the atten- 
tion of the physician. Medicines that increase the appetite 
and the power to assimilate food are to be administered ; but 
there will be found no drug to equal, for this purpose, the 
exercise we have been reconmiending. Avoid in phthisia 
all that class of articles termed expectorants ; they not only 
increase the secretions, but they diminish the appetite. 

The nit. ai^ntc, in combination with some extract, par- 
ticularly the ext. nux vom., will be found to diminish 
the secretion, increase the appetite, and, if night sweats are 
present, this preparation will check them. It is not un- 
frequently the case that persons with hectic fever will not 
tolerate tonics. If, however, they are conjoined with some 
form of opium, they will not disturb the system. Let me 
advise the practitioner to make the cough a secondaiy 
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coneideration. In ao far as possible, treat the local d 
of the lungs as though the same state of parts were upon 
the Burfaee of the body. Who would ever suggest the 
giving of expectorauts in the case of au ill-couditioned ulcer 
upon the surface S Put the Bystem in the best possible 
condition to connteract this destructive tendency, and it 
will be found that the lungs will be amenable to the same 
law that governs superficial ulceration, Wben the chest 
is fully developed, it' a sufficient amount of air-cells remain 
healthy, and the power of assimilation is at a healthy etand- 
ard, then the ulceration of the longs — hke any super- 
ficial ulceration — will heal. There is no greater difficulty 
in healing a cavity in the Inugs than one in a muscle, or 
in any other part, except that chronic diseases of the lungs 
oecnr in vitiated conditions of the system. Therefore, if 
we would heal a cavity in the lungs, we must bring the 
system to a healthy standard, and, as has before been stated, 
our chief dependence is upon developing the chest, and 
thereby the amount of healthy air-cells. This increases 
the power of assimilation, bo that it is only the minor dif- 
ficulties that we have to attend to, after the patient is put 
upon a system of exercise. 

This exercise is n«t to be a pastime— an occasional re- 
creation — a matter of amusement ; but a labor, into which 
all the energies are thrown — labor and effort, such as a man 
makes when his lite is in immediate danger. It should not 
be relinquished when a little weary; but the energies 
ehonld be goaded to the last extremity. This applies more 
particularly to feeble persona, when they first commence 
the exercise ; as they advance, it becomes easier. The 
more feeble the patient, the more urgent tlie need of the 
advantages to be derived from it. The practitioner must 
enjoin it upon the friends to encourage the patient by 
every means in their power to mate the efibrt. We often 
find the mistaken kindness of friends a greater obstacle to 
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The latter 



idisposition of the patient. 
generally experiences bo mneh relief to tlie breathing while 
exercising, that they are disposed to renew it frequently; 
wliile the friends are apt to think they " should rest more, 
that it is too laborious," •fcc. It ia best to be governed by 
the clock — so many minutes to rest, and so many minutes 
to exercise. At first, if the patient is feeble, place him in 
a warm room, under the swing, on a high ehair, so as to 
save, as much as possible, the labor of rising. As he im- 
proves, remove the swing to a cold room — even in winter ; 
but the patient must not be idle a moment, and should leave 
for a warm room as soon as he is throngh exercising. 

The more feeble and exhausted the patient is by the 
disease, the more urgent the necessity for effort. He ia in 
the condition of the nian in the water— exhausted, yet 
able, by words of encouragement, to hold out a little longer 
until rehef is afibrded. The moments are as precious and 
a,B pregnant with life or death in the one case as in the 
other. If the patient feela an appetite for food between 
the hours of the regular meals, it may be gratified ; but 
the palate should not be mistaken for the appetite, neither 
shoidd it he indulged at the expense of the regular meals. 
Patients are not unfrequently fed up(in dainties, thereby 
excluding substantial food. In no case should food be 
allowed between meals, or dainties, such aa fruit, &c., &e., 
be furnished, if it detracts from the appetite at the regular 
periods for taking food. These periods should be punctu- 
ally observed, for the reason that the gastric and other 
fluids will be secreted at such times from iabit, if the 
period is preserved with regularity. 

It is not well to compel a patient always to eat a par- 
ticular article of food, because certain articles are supposed 
to contain a larger amount of nutriment than others. An 
adult patient can eat whatever the appetite craves, or he 
feele will relish. It is tlie appetite that is to be consulted, 
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and is to be the judge, and not the palate. A little wine witli 
the food often proraotea digestion. 

The inquiry naturally arises, how much time should be 
spent in exercising? or rather it should be, what propor- 
tion of the time should he occupied in exercising J This 
will depend, at first, upon the strength of the patient. 
The more feeble, of course the less time he can exercise. 
At firat, for a few days, he may only he able to hold on to 
the bar for one or two minutes ; hut it can he renewed 
again in five or ten minutes. This time can be gradually 
increased, and the interval proportionately shortened. 

Hitherto we have spoken of the treatment aa appHcable 
only to confirmed phthisis. It is always better to prevmt 
than to eui-e a disease, and in no instance is this more 
manifest than in the one under consideration. Every family 
has, to a certain extent, within its power to guard against, 
not only this, but all those diseases arising from diminished 
vitality. Every child should be made to exercise on this 
principle, viz. ; making the hands the fixed point, sus- 
pending the body from them; under all circumstances 
leaving the weight lianging upon the pectoral and other 
muscles attached to the arm and scapula. In this position, 
the weight of the body must necessarily expand the chest 
to the fullest extent its hgamenta will permit, while at the 
same time the ribs are not restrained by any of the muscles, 
but are at liberty and can be drawn up, as in the act of 
voluntary respiration. The parts to be affected by this 
exercise can be so, much more rapidly in the young subject 
than in the middle-aged, inasmuch as the growth is much 
more rapid in youth. Yet age ia not a fatal barrier to the 
good effects of the treatment. 

The question may very naturally be aaked, "Wliat pro- 
portion of the ordinary cases of phthisia we should expect 
to cure or benefit by this mode of treatment 'i 

The answer to this inquiry depends upon the same con- 



80* PIITillSIS PCIJfONALIS. 

siderationB that govern the results, when mj mode 
ment is adopted in joint-diseaees. 

It was formerly more general than at preeent ; bnt even 
now there are many in the profession who say that oui 
plan of treating joint-diseases is only applicable to thelast'l 
stages, after a considerable amount of destrnction has been n 
effected ; or who will assert that, if the patient is not cured 
by the process in a given number of months, ho never will 
be cured by it, &e., &c. All this interferes with a result 
that otherwise would be attained. "We Bay, if a patient 
with the ordinary diseaeos of joints is from the commence- 
ment treated by our plan of " continued elastic extension," 
lie should recover with a good joint, provided the treatment 
is continued, together with other appropriate remedies. 
When this mode of treatment becomes appreciated by the 
profession at its full value, this result will follow. 

In like manner, when the treatment of phthisis we herft j 
propose commences with the disease, and is pursaed tmior -1 
terroptedly, we have every reason to expect that every case' J 
will recover. When the treatment is used as a prophyla*- \ 
tic, every case will be prevented. 

This may excite incredulity in the minds of most readers. 
It is but a few years since the results in the treatment of 
joint-diseases, now known to be attainable, were looked 
upon in the same light. 

If the reader will follow the train of reasoning with 1 
which we commenced this subject, we canuot see how he J 
can fail to be convinced. 

We stated that tubercnlar deposit was the result of > 
diminished vitality (this term is used in its broadest sense); 1 
that, other things being eqnal, persons digested and assimi- ' 
lated food in proportion to their respiration ; that the i 
Creator had given us (when the chest was developed to ita 
fullest capacity) double the amount of lung or air-cells I 
necKsary to support life ; that the capacity of the chest 
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can be increaBed by exercise, and that the longs will en- 
large correspondingly. If these statements be true, how 
can we avoid the coiiclnsion that phthisis is as much, 
if not more decidedly, within our control than most other 



It is easy to give cases that corroborate any theory, and 
tliia has made tho profession very skeptical in regard to 
new remedied or new theories. We can say we have as 
strong testimony, drawn from our own experience in the 
treatment of tho disease, that phthisis ia curable, as we 
have of the efficacy of our treatment in diseases of the 
joints. We have one i'act capable of being investigated, 
that to our mind proves more than any array of cases, as 
the diagnosis in tliom might be erroneous, however honest 
tho examiner ; but it would be incredible to assert that a 
practitioner in general practice, in the center of New Eng- 
land, where phthisis is so common, should not have had a 
case of phthisis in thirteen years. Yet we can prove from the 
records of the town and from livinj^ witnesses that for thir- 
teen yeara we had not one case of phthisis, commencing and 
terminating fatally, in the families upon which we attended. 

It is obvious to our mind why tliis disease has been so 
irremediable. In every case of phthisis the causes have 
been operating for months, perhapa years, that eventually 
culminate in confirmed phthisis. This is tbe ordinary 
course. Sometimes it tbllowa lung fever or some acute 
disease, when this produces tho effect suddenly. The canse, 
wo say, has been operating for months, that brings tlie 
person at last under the care of the physician. On exami- 
nation, he finds not only tubercle, but tubercle softened, 
or perhaps cavities. Now, if tho patient is cured of all the 
disease that nov} exists, wliat does it do for the condition 
that existed before the tubercular development? Does it 
remove the cause that brought the patient into that state 
in whicb he required treiitment ? 
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In ascites, we can remove the fluid ; but does that save 
the patient ? Certainly not. We must go back of these 
results ; they but follow as a sequence of causes that have 
long been in operation. In cases of phthisis, it is gene- 
rally a deficiency of useful air-cells ; and unless we bring 
into use a sufficient number of these to fully perform this 
function, so requisite to health, we shall gain but a tem- 
porary advantage by medication. By restoring a full 
supply of air-cells, we not only restore this function^ but 
we increase the power of assimilation in the same propor- 
tion. By this we gain a double advantage. The patient 
should be encouraged by every means within our power, 
consistent with truth ; yet if the case is to be speedily fatal, 
the fact should not be withheld from him. Do not be 
anxious to get your patient out to " take the air," or to 
'' ride out to make him feel better." The exercise pro- 
posed is worth more than all things else. The most ready 
way of arranging the apparatus for exercising is to make 
a triangle, one of whose sides will be formed by a wooden 
bar of convenient size for the hands of the patient, and 
3^ or 4 feet long ; the rope that forms the other two sides of 
the triangle to be secured at each end of the bar, and 
fastened to the ceiling by its middle. We have found a 
hook made from f-inch iron, with a coarse screw cut upon 
its shank, the most convenient ; this can be put in the tim- 
ber over head without marring the wall, and it is not so 
liable to be drawn out as one that is driven into the wood 
like a nail. The higher the walls, the longer will be the 
rope; consequently the swing will admit of freer motion, 
allowing a more general exercise to the body, as well as a 
greater variety to the action of the muscles. This may be 
advantageous to one who has acquired considerable muscu- 
lar strength ; but at first, simple suspension from the bar 
is all that is desirable. It should never be lost sight of, 
however, that the primary object is to enlarge the chest, 
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and not to develop all of the inuacleB of the body. It is 
generally aufficient for a man that he possess a well-de- 
veloped cheat ; other portions of the body will follow, as 
his bnsinesa or pleasure may demand. 

It is an absolute waste of time and material for the man 
who labors exclusively with his brain, to spend not only 
Ins time, bat a portion of his nutriment, in developing large 
tnusules ; as all the nourishment that goes for this purpose 
is so much lost to the brain. A large cheat euablea the 
literary man to digest and assimilate a good supply of 
food ; and as Lis pursuits do not require a large arm or 
leg, to cultivate them is to waste his nutriment upon parts 
that are subordinate in Jiis vocation ; while the brain — the 
portion of the system with which he labors — is deprived of 
just so much nutriment as he expends upon the muscles. 
This will bo understood as applj-ing to the full use, in 
either case, of all the nutriment supplied the system. 

The views advanced in this cliapter have been accumu- 
lating for thirty years, and the application of the princi- 
ples has never faiUd of producing reeults more or l^sn 
fav&raUe. Therefore we consider them based on a sure 
foundation. It is difficult to make views that are mechani- 
cal in their application fully understood by the profession ; 
we therefore entreat them to make full trial of onr plana 
before they discard them — «ven though the why and -wbere- 
fore may not be thoroughly understood. 
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IIISTOKY OF THE DEVELOPMENT OF THE 
TREATAfENT OF JOINT DISEASES BY CON- 
TINUED ELASTIC EXTENSION. 

Circumstances, wliicli in the sequel will be apparent, 
render it imperative upon me to place on record a true 
history of my claims to the discovery of some important 
facts in the Pathology of Joint Diseases, and the treat- 
ment based upon those facts. It has been stated in the 
preceding pages of this work, that for thirty years my 
attention has been directed to the observation of the 
eflfects of mechanical causes as influencing the frame of 
man, both in health and disease. The discovery was 
early made by me, that if the pressure were removed from 
the diseased vertebrae, in the treatment of ulcerated ver- 
tebral joints, or Potts' disease, it removed what was 
evidently the cause of the pain and constitutional irrita- 
tion. This result being well established, by the treatment 
of numerous cases, my attention Avaa further directed to 
the application of the principle to other joints. 

In 1856, 1 had fully established the treatment of morbus 
coxarius, upon the plan of overcoming the pressure 
effected by the musOles, through the means of " continued 
elastic extension^'* and the mode with its results was very 
flatteringly commented upon by one of the editors of the 
Ainerican Medical Monthly^ of this city, in March, 1857, 
page 187. In this article, the editor not only gives the 
principles of treatment, but a brief description of the ap- 
paratus by which it was accomplished. In November, 
1859, I reported "A case of Potts' disease, with Remarks 
on Morbus Coxarius, &c.," in the American Medical 
Monthly, In the same year and month I published in the 
New York Journal of Medicine a paper " On the Effects 
of Pressure upon Ulcerated Vertebrae and in Morbus 
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Coxai'ius, and the Relief afforded by Mechanieal Keme- 
dies, with Cases." 

In April, 1860, I gave, in the American Medical 
MontJdy, " The Mechanical Meaus adopted in the Treat- 
ment of Morhua Coxai'ius," in which was given a detailed 
description of mj apparatus and its application, with a 
plata In September, 1860, 1 read, belbre the Kew York 
Academy of Medicine, a paper on " The Pathological 
Basis of the Treatment of Joint DiseaBes," which was 
published. Thus, irom 1856 to 1860, my plan of treating 
joint diseases by " continued elastic extension," together 
with the pathology upon which it was based, had'been 
brought to the notice of the medical profession, through 
the medical journals of New York City, by the publication 
of the several different papers before enumerated. 

In 1859, 1 sent out by a medical friend, who was intend- 
ing to spend some months in England and upon the Con- 
tinent, one of my splints for the treatment of morbus 
cosarius, accompanied with explanations iu pamphlet 
form. In 1860, another medical gentleman took out three 
of my splints, with explanatory pamphlets, to exhibit at 
the different hospitals. The foregoing would appear 
sufficient to establish the date as well as the plan of treat- 
ment introduced by me for the treatment of joint 



At the close of the year 1859, there came into my office 
an entire stranger to me, and introdnced himself as Dr, 
Lewis A. Sayre, of this city (New York), saying that he 
came " to inquire about my mode of treating Hip 
DiseaBe," remarking " that he had heard much a/jmit it, 
and would like to have it explained to him." I cheer- 
fully complied with his request, explaining the principle 
upon which the treatment was based. I then took him to 
see a patient who had been under treatment some months, 
d him in making a full and tkorough examination of 
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everything that pertained to the treatment of the case. He. J 
expressed himself aa highly pleased and gratified at the eoQ- 1 
dition of the patient and the succees of the treatment. Ho € 
then wished me to visit a patient of his, upon whom he had4 
operated, dividing the muBtles, yet the joint was beeom-r 
tug as fixed as previooa to the division of the tendons ; the.! 
' object of the visit being to see if my mode of treatment:! 
was applicable to that condition of a joint. After an I 
examination nnd an affirmative answer, he desired me tot 
apply one of my splints. This was afterward done, iaJ 
the presence of the said Dr, Lewis A. Sayre and severaJ-i 
medical gentlemen, commencing with the adhesive plas>l 
ters, and fully exjilaining each siiccesBive step in theT 
process; for which attention I received the following ;- 

In March, 1860, less than three months from the time ri| 
instructed Dr. Lewis A. Sayre fiilly as to the mode of4 
treating Morbus Cosarius by "continued elastic extend 
sion," he presented ibr publication to the editor of t' 
Amerimn Medical Moiitkly, then published in this city^ 
a paper upon Iforbns Coxarius, which paper was not pub* 
lished, however, until the next month (April). In 1 
paper Dr. Lewis A, Sayre claiina as hia own all the dia- 
coveries in this Pailiology and treatment of joint diseases. 
This, I am informed, was the frst jiaper ever jmhlished 
hj Dr. Sayre upon the subject of Orthopcedio Surgery. 
In the May following, he read a paper before tlie American 
Medical Association, then in session at New Haven, Con- 
necticut, upon Hip Disease, in which, as in his previons 
paper, he claimed the discoveries as all his own, not even 
alluding to having received so much as a suggestion from 
any one. The pajier was discussed at the time, and several 
gejitlemen congratulated Dr. Lewis A, Sayre upon the im- 
portance of the discoveries he had made, all of which he 
received ^vithout a vMrd of explanation. 
When this paper was published, however, it contained 
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It description of my Bplint, copied from tlie American 
Medical Monthly, 1860 (April No.), the same number in 
which "hi?, first paper was puUisAeJ, prefixed by the follow- 
iDg ; — " Dr. Davis was the first to invent a splint carrying 
out these viewa ;" views which he has given as his own, 
accompanied by a cut of my splint, the same as given by 
me in the April No. of the American Medical Monthly 
for 1S60, with this exception : it had been loaned to my 
then instrument makers for them to use in describing the 
splint in their circular, and they had added to it, " Dr. 
FI. G, Davis's Splint for Hip Disease, as manufactured by 
Otto & Eoynders, 58 Chatham Street, New York, since 
1855," It will be noticed that this date is five yeare pre- 
vious to that of the paper in which it was inserted. 

About this time, when interrogated by a prominent 
surgeon of this city "how he came to tliink of tliis plan 
of treatment," he replied " that he dreamt it oni." This 
may accoimt for the clouded state of his memory. 

We next hear of Dr. Sayre as claiming the Patliology 
and the treatment based upon it, at Boston, Massachu- 
setts, before members of the Sanitary Convention. Soon 
after, he read a paper before tlie Surgical Section of the 
New York Academy of Medicine, in which there was not 
so raiich as an allusion to any one as entertaining the 
same views. It was remarked by a member, at a subse- 
quent meeting, in reference to this fraud practised upon 
the section, " No one would have known that Dr. Davis 
existed, much less that he had any thing to do with estab- 
lishing the treatment; and, after the meeting closed, I 
went to Dr. Sayre and informed him that that was Dr. 
Davis's treatment, and he then refiised to give him 
credit." 

In addition, he caused my discoveries to be published as 
his own in the public papers of this city, and sent the 
same.views abroad ; and in all his published papers, in the 
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medical joumala, the reader is left to infer that the tres 
inent and Pathology are all his own. 

In condnsioD, we give the remarks of Professor Alfi 
D, Post, chairman of a committee* of three prominM 
surgeons, appointed by the New York Academy of M.e6 
cine to investigate 7wy mode of treatment. He says t-J 
" This method is, midoiihtedly, a very grent imprm 
v^on aU others ichich have preceded it. We home, in t, 
method described hy Dr. Davis, th£ fiest ihtimation c 
extension being carried ont in the treatment of i\as' 
disease, through all ita stages, in a manner calculated to 
relieve tlie suffering of the patient, to arrest the progress 
of the disease, and, at the same time, allow of active exer- 
cise in the open air." Again, he says : — " There is no 
question, but that Dr. Davis is entitled to the credit of 
having introduced this method of treatment to the profes- 
sion" and " tha m^ethodical application of the treatment 
is due to Dr. Davis ; and were it not for him the profes- 
sion would have ktiown hothing about it."f 

Every honest man, I think, will acknowledge that eir- 
cumBtances rendered it imperative upon me to place on 
record a true history of my claims, as a matter of reference 
for all lovers of truth and science. 

* Tho committeo wore Prof. Alfred D. Post, Prof. Wilkrd Parker, ond 
Dr. Gutdoa Buck, Snrgeoa to tbe New York and St. Luke'a Hospitala. 
t Amfriean Medieai Times, No. 17, ToL 11. 
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The two inetrtiuienta here figured were 
invented by me, the firat about four, the 
other ahout three years since. That figured 
in cuts 1 to 5 is constnicted of hard rubber. 
There are two smaller and oval flanges for 
the support, of the uterus ; the two larger, 
when introduced within the vulva, open 
toward the ischia. The central barrel por- 
tion is a male and female screw, covered 
with rings, for changing the length of the 
instrument according to the length of the 
vagina. There are also very thin metallic 
rings that can be applied in order to secure 
the oval flanges in any position 
desired to support tbe uterus. 
This instrument is simply 
two metallic rings, flattened, 
as shown in the cut, and cross- 
ing each other at about one- 
fourth their diameter. At this 
point they are eecnred by a 
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rivet that Ibrms part of a joint on each side. The lengl 
can be increased by flattening the sides, or shortened, ' 
separating them. When introdnced, the os rests betwet 
the smaller curves, and as both ends open and shut at tbi 
same time, it follows that the pressure of the uterus dowa^ 
ward opens the lower portions or cun^e, thus preventing 
the escape of the instrument from the vagina. 

To support the uterus ant«ro-posteriorly, the instrDnieat.a 
must be twisted upon itself, below the joints. 

This instrument is very simple in its arrangement anjH 
very perfect in its application. Within certain limits, it c 
be shortened or elongated. By twisting it, the top can 1) 
changed so as to afl'ord support to any malposition of t 
uterus. Botli instruments elongate the vagina and Becm 
the uterus permanently high up, where it can be 1 
until the ligaments are permanently sliortened, and i 
vagina contracted. 

Both would seem to accomplish all that could be des 
of any instrument ; the latter is preferable from its & 
plicity. Silver is a good metal for the two rings, 

A Bound should be introduced through the instruma 
and into the os-uteri, by which the instrument is direc 
to its place. The sound ehould be retained in the o 
the instrument is properly adjusted. The latter shoal 
not be removed for some months, unless it produces son 
unlooked-for irritation. It will be noticed that both thes 
instruments elongate the vagina instead of dilating it, i 
was done by the old pessaries. 
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